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Abstract 
Older people with cognitive impairment (CI) in emergency departments (ED) are at 
higher risk of negative health outcomes and adverse events, compared to their 
counterparts without cognitive issues. There is evidence that up to 40% of older 
persons presenting to ED have a cognitive problem.  
 
The ED can be a confusing place for older people with CI. Bright lights, loud noises, 
crowding, interactions with multiple care givers, and separation from family or well-
known caregivers are examples of the challenges an older person with CI may 
experience when presenting to EDs. There are concerns that ED staff have 
insufficient knowledge to support older people, especially those with CI (e.g. 
dementia). Screening for cognitive issues is not common practice in EDs resulting in 
under recognition of CI. CI affects patient communication and may complicate the 
collection of anamnesis (e.g. does the patient experience pain) or comprehension of 
discharge instructions. Older people with CI are more likely to develop delirium, 
especially when they are acutely unwell (e.g. people with hip fracture). However, 
delirium may be preventable and treatable. Behavioural and psychological symptoms 
in older people with CI may negatively affect collaboration in diagnostic procedures 
and treatments in EDs. Therefore EDs are faced to provide quality of care in a timely 
manner to this vulnerable ED population in order to achieve optimal health outcomes 
and prevent adverse events.  
 
The aim of this dissertation was to contribute to the improvement of the quality of 
care of the older ED population with CI by developing a suite of quality indicators 
(QI) for care evaluation. A secondary aim was to explore the relationship of existing 
process QIs to those indicators developed in this dissertation. 
 
In consideration of QI application in clinical practice, preliminary work included the 
evaluation of the current level of documentation on, and recognition of, cognitive 
issues and associated care, by using previously published process indicators in 
existing medical records. The results informed the larger body of work focused on 
developing a suite of QIs for older ED patients with CI. The scientific literature was 
evaluated systematically to address the following core concept areas: 1) negative 
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health outcomes and adverse events in older persons presenting to EDs; 2) 
descriptors of best practice in assessment and management of geriatric ED patients 
with CI; and 3) existing quality measures for older people in ED and, where relevant, 
non-ED settings. Using the identified literature, a preliminary list of potential QIs was 
formulated and distributed to an advisory panel for review to initiate discussion at a 
first meeting (March 2012). An assessment of emergency care, including ED 
processes, structures and patients’ outcomes, was performed by comparing current 
emergency care against available scientific evidence. Draft QIs were tested in eight 
Australian emergency services to investigate whether data was feasible to collect 
and truly reflective of quality of care. The study followed the ED episode of a cohort 
of persons aged 70 years and over. The draft indicators, along with data from the 
field study were evaluated by an advisory panel at a second meeting (November 
2013). A final indicator suite was established following a two round voting process 
using the RAND/ULCA appropriateness method.  
 
An indicator suite, including five structural and eleven process indicators, was 
established. The set of structural indicators is concerned with the availability of 
organisational ED policies, procedures, or protocols targeting the management of 
older people with CI and their carers, assessment and management of pain and 
behavioural issues, and delirium prevention in EDs. Process indicators include 
measures concerned with cognitive screening, delirium screening, delirium risk 
assessment, evaluation of acute change in mental status, potential delirium cause, 
attendance of nominated support person, collateral history, proxy notification, pain 
assessment, post-discharge follow-up, and ED length of stay. 
 
These sets of indicators enable the measurement of quality of care concerned with 
structure and process. Their use will enable the identification of the emergency 
services’ level of care for older people with CI. This will support a targeted response 
improving quality of care for older people with CI presenting to EDs.  
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1.1 Introduction 
The Australasian College for Emergency Medicine describes the emergency 
department (ED) as “a dedicated area in a hospital that is organised and 
administered to provide a high standard of emergency care to those in the 
community who perceive the need for or are in need of acute or urgent care, 
including hospital admission” (1). Patients may experience the ED structure as 
exceedingly hectic because of the serious acute conditions with which they are 
presenting, along with the unplanned nature of their attendance (2, 3). Many EDs are 
remarkably busy and overcrowded. Overcrowding, which is defined as the situation 
where ED function is hindered, occurs primarily because the number of patients 
surpasses either the physical or staffing capacity of the ED (1). This is a globally 
common phenomenon (4-9). 
 
Older people make up an important group served by emergency departments (10-
12). There is increasing recognition that older people are not optimally cared for in 
EDs and that the ED environment is not well designed for seniors (13-17). The 
disease-oriented model of emergency care does not effectively address the needs of 
older people (18-20). The clinical assessment and management of older ED patients 
may be very complex. Over and above the clinical cause of attendance, older people 
often have many different interconnecting needs. Medical care may be complicated 
by atypical presentations of common diseases, multiple co-morbidities and frequent 
poly-pharmacy issues. Classic geriatric syndromes such as limited self-care, falls, 
and cognitive impairment might be the only medical symptoms of serious underlying 
illnesses. Additionally, physical, social, psychological, communicational or end-of-life 
issues may complicate the efficiency of assessment and clinical response. 
Therefore, the process of making a definite diagnosis, an appropriate care plan and 
a thoughtful discharge plan may be challenging, time consuming and resource 
intensive (10) in the ED environment.  
 
In particular, older people with cognitive impairment (CI) are vulnerable in EDs. Up to 
40% of the older ED population has some form of CI (21-26), which is defined as 1) 
cognitive impairment without delirium, and 2) delirium. CI without delirium includes 
mild cognitive impairment (a phase of cognitive decline that may come as a first 
symptom of Alzheimer’s disease (AD) and other dementias), dementia (a 
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neurological syndrome) or cognitive impairment related to mental or physical 
illnesses. Delirium is a disorder characterised by confusion, inattentiveness, 
disorientation, illusions, hallucinations, agitation, and in some instances, autonomic 
nervous system overactivity. Although delirium is potentially preventable, it is highly 
prevalent (~10%) in the older ED population (22,23,25,26) and is associated with 
higher mortality rates (27, 28). Delirious states occur more frequently in people 
already suffering with chronic brain dysfunction, such as dementia (23, 29-31). 
 
CI is often not recognised in older ED patients. Routine screening of a patient’s 
cognitive function is not a common ED practice, resulting in undetected delirium in 
43%-83% of the cases (22,23,25,28). The study by McCusker and colleagues found 
that 17% of 103 Canadian EDs used standardised screening tools to identify the 
patient’s cognitive function (32). Lack of recognition of CI may negatively influence 
patient management and thus their health outcomes. This is particularly significant if 
older ED patients are discharged. 
 
Older people with CI have, in addition to care needs associated with their presenting 
complaint, specific care needs relating to the presence of CI. The precipitating event 
resulting in ED attendance, transition in care, unfamiliar surroundings, noise, 
interaction with multiple caregivers, and separation from family or well-known 
caregivers may lead to an acute exacerbation of existing cognitive issues (33). 
Diminished cognitive function, which may result in difficulties in judgement, memory 
loss, decreased ability to comprehend new information, and behavioural 
disturbances, may affect the care processes in the ED, such as difficulties in 
communication between the patient and ED staff that impede full understanding of 
the patient’s care needs. Moreover, CI may affect the reliability of data collected at 
history taking and the understanding of proposed discharge instructions, which may 
negatively influence compliance. Due to longer waiting times (10) and periods of 
immobility, basic nursing care is required to prevent adverse events, such as 
pressure ulcers, delirium or falls. Most significantly, research indicates that 
cognitively impaired older ED patients have a higher risk of negative health 
outcomes, such as functional decline, ED-readmission, hospitalisation and 
institutionalisation, compared with their non-impaired peers (34-36).  
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At June 2012 the number of older people aged 65 years or more in Australia was 
estimated to be 3.2 million, or around 14% of the total population (37). In many 
countries, the proportion of older people in the population is projected to increase 
over the coming decades (38). Cognitive impairment is more prevalent in older 
people. It is estimated that worldwide 65.7 million people will be living with dementia 
in 2030, and 115.4 million in 2050 (39). The ageing of the general population along 
with an increased prevalence of dementia (40) will result in more visits to ED by 
older people with CI in the forthcoming decades.  
 
The change in case mix based on patient demographics should result in an 
evaluation of the capacity of the ED service, as it is currently configured, to 
adequately meet the needs of the ED population with CI. Appropriate assessment 
and management of older people with CI in the ED is vital to achieving good health 
outcomes. Therefore, it is timely that consideration is given to the way in which we 
can evaluate the quality of care received by those with CI in EDs.  
 
As quality of care varies between individual patients, health care systems, health 
care settings, regions and countries (41), quantifying health care delivery is vital. 
Assessing quality of care is essential and feasible (42, 43). There are different 
approaches to evaluate the quality of care (44), including those 1) by set standards 
of care (e.g. minimum qualification of personnel), 2) by the effects of care (e.g. the 
number of postoperative infections), 3) by clinical evaluations (e.g. judgment by a 
consultant), and 4) by elements of performance (e.g. length of hospital stay by a 
certain diagnosis) (45). Quantifying how hospitals perform requires valid and reliable 
measures of quality. Quality indicators (QI) are defined (by using evidence and 
expert opinion) measures to evaluate quality of care. Besides measuring quality of 
care, there is increasing evidence that the application of benchmarking, which is 
used to measure quality of care by using specific quality indicators resulting in 
performance data that could be compared to others, can improve quality of care (46, 
47). QIs have increasingly been applied in the health care industry to appraise and 
enhance quality of care. Health care providers utilise QIs to evaluate aspects of a 
service focusing on either persons with specific disorders (48-50), those admitted to 
a particular unit in the hospital (51, 52) or those residing in care facilities (53). QIs 
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may be also applied to determine the rate of adverse events or negative outcomes 
experienced by patients, such as the incidence of pressure ulcers, falls or mortality.  
 
QIs are quantitative measures that are used to assess, monitor, compare, and 
improve the quality of patient care (54). According to Donabedian information about 
quality of care required to be collected from three categories, namely 1) the setting in 
which care is delivered (structures of care), 2) the actions between patients and care 
providers throughout the delivery of healthcare (processes of care), and the effects 
of healthcare on the health status of patients (outcomes of care) (55). Therefore, QIs 
are concerned with structures, processes or outcomes of health care.  
1. Structural quality indicators (SQI) target the characteristics of health care 
settings. Examples of domains that SQIs target are uniqueness of staff (e.g. 
education level), the system (e.g. availability of digital computer technology), 
or administration (e.g. the availability of policies).  
2. Process quality indicators (PQI) include action steps for the provision of care, 
such as implemented interventions for the treatment of specific conditions 
(e.g. application of thrombolysis in patients with ischemic stroke).  
3. Outcome quality indicators (OQI) measure the effect of care, particularly on 
the health status of people (e.g. morbidity, mortality, quality of life). Patient 
outcomes, as well as the quality of care they receive, are often influenced by 
other external factors, such as patient risk factors predictive of negative 
outcomes or hospital characteristics (56). Therefore, while comparing different 
patients or hospitals, risk adjustment is required to take into account these 
extraneous factors when comparing outcomes across patients and/or settings. 
 
Applying QIs in clinical practice requires collection of data from several resources, 
including data derived from patients (process and outcome), medical records 
(process), and site visits (structure). However, reliable measurement of the care 
quality is dependent on a reliable and valid measurement tool (54). Indicators that 
most optimally reflect quality of care could ultimately lead to care improvement. QIs 
must be scientifically valid. For QI application, fundamentals of validity are 
concerned with the collection of QI data. QIs required to be: 1) acceptable (for those 
being evaluated (e.g. patients) and those undertaking the assessment (e.g. 
researcher); 2) feasible (e.g. is data collectable, accessibility of data sources, cost, 
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data collection is not attracting attention from people working in clinical practice who 
may bias the data collected); 3) reliable (e.g. minimal measurement error, inter-rater 
reliability); 4) sensitive to change (e.g. can the indicator detect change in quality of 
care?); and 5) predictive validity (i.e. the extent to which the indicator will allow 
prediction of future quality of care outcomes) (42,57). For QI development, 
prerequisites of validity includes: 1) based on evidence and/or consensus; 2) 
accurate representation of the concept being measured; and 3) reproducibility (58). 
Although there is no existing gold standard for the development of QIs, it is expected 
that a structured process should be carried out, including the evaluation of academic 
literature supplemented by expert opinion, to improve QI reliability and validity (57, 
59). 
 
Following a search in the scientific literature, no inclusive suite of quality indicators, 
particularly focused on the cognitively impaired older ED patient, was identified. 
Other existing QIs relevant to the older ED population, which were established by 
The Society for Academic Emergency Medicine (SAEM) Geriatric Task Force, were 
found (60). These indicators focus solely on care processes. This single panel of 
process QIs targets 1) cognitive assessment, 2) pain management, and 3) 
transitional care (60). Those indicators concerned with cognitive assessment may be 
applicable for the older ED population with CI. Additional QIs, established in the non-
ED setting, were also identified. ‘The Assessing Care of Vulnerable Elderly 
(ACOVE)’ indicators (61-63) were originally designed to assess medical care 
provided to community dwelling vulnerable elders in primary care and acute care 
settings. Although several studies utilised these ACOVE indicators to reflect on 
vulnerable elders’ quality of care (64), these measures were not tested in emergency 
settings.  
1.2 Significance 
This program of work contributed to the existing knowledge in relation to: 
1) the evaluation of current quality of emergency care for the older ED 
population with CI by using existing process QIs for cognitive assessment; 
2) descriptive data of characteristics of older ED patients with CI; 
3) the development of quality indicators, in relation to ED structure and 
processes, signifying optimal quality of care of older people with CI in EDs.  
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1.3 Rationale 
There is evidence to suggest that negative outcomes or adverse events in ED can 
be minimised through evidence-based practice (65). An optimal ED environment and 
appropriate assessment and management of the cognitively impaired ED population 
are critical to achieving optimal clinical outcomes.  
 
Assessment of quality of care is required to enable a more targeted response to 
improving quality of care of those older ED patients with CI. Applying QIs provides 
clarity for ED staff as to where improvement efforts should be focused. Following the 
implementation of targeted improvement efforts, QIs can be utilised to measure the 
effectiveness of these interventions.  
 
As there was no existing comprehensive quality indicator suite for this ED 
population, this PhD specifically contributed to the development of evidence-based 
QIs for the care of older ED patients with CI.  
1.4 Aim 
The aim of this research program was to establish a suite of evidence-based QIs to 
appraise the quality of care of older people with CI in emergency departments.  
A secondary aim was to explore the relationship of existing QIs for cognitive 
assessment developed by SAEM (60) to those quality indicators developed in this 
project. 
1.5 Research Questions 
• What is the evidence of best practice for care of older people with cognitive 
impairment in the ED, and how can this be evaluated?  
• What are the best measures of ED performance - in the form of quality 
indicators – to monitor the quality of practice delivered to these individuals? 
1.6 Thesis Structure 
This dissertation is submitted by partial publication. The majority of chapters have 
either been published (chapters two, three, four, five) or submitted for publication 
(chapters six, seven, eight) to peer-reviewed international journals.  
 
       
15 
 
Chapter one details the research project’s significance, rationale and aims. Section 
one includes two systematic literature reviews on 1) negative outcomes and events 
in older ED patients and 2) best practice for the care of older people with CI 
presenting to EDs. The reviews are outlined in chapter two and three. Section two, 
which is about testing existing quality indicators in clinical settings, includes chapter 
four. Chapter four describes a study testing process QIs for cognitive assessment in 
medical records of older ED patients. Section three is about the methodology for 
quality indicator development and includes chapter five. Chapter five details the main 
project’s methodology developing the suite of QIs for the care of older ED patients 
and for those with special needs. Section four is the results section and includes 
three chapters. Chapter six describes the characteristics of older people with CI 
presenting to ED. The indicator suite (process and structural QIs) for the care of 
older people with CI is presented in chapter seven and eight. Chapter nine is a 
concluding chapter summarising and discussing the main study findings. It outlines 
the primary conclusions arising from this body of work and suggestions for future 
research. 
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Chapter 2 Negative health outcomes and 
adverse events in older people attending 
emergency departments 
            
 
  
       
18 
 
Manuscript Information 
 
Schnitker LM, Martin-Khan M, Beattie ERA, and Gray LC. Negative health 
outcomes and adverse events in older people attending emergency departments: A 
systematic review. Australasian Emergency Nursing Journal, 2011. 14(3): p. 141-
162. 
 
This paper systematically reviewed the research-based literature regarding negative 
health outcomes (i.e. undesirable health care outcomes, such as functional decline, 
death) and adverse events (i.e. unintended incidents in which harm resulted to a 
person receiving health care) experienced by older people presenting to emergency 
departments and served two purposes. Carrying out this research resulted in an 
understanding of the literature concerning the prevalence of negative health 
outcomes (e.g. functional decline, death) and adverse events (e.g. adverse drug 
events) in ED patients aged 65 years and over. In addition, through this process of 
reviewing the scientific literature, relevant areas to the care of older ED patients with 
cognitive impairment were identified for the development of quality indicators.   
 
A critical summary of research was established and disseminated by publishing in a 
peer-reviewed journal. Contribution to the authorship of all authors is listed on page 
vı-vıı. A poster was created for showcasing this body of work at several conferences 
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Summary  For  the  last  25  years,  there  have  been  mounting  concerns  that  ED’s  fast-paced  envi-
ronment is  not  suitable  to  meet  the  care  needs  of  the  ever-increasing  older  population.  This
paper reviews  the  research-based  literature  regarding  negative  health  outcomes  and  adverse
events experienced  by  older  patients  in  the  emergency  department  (ED).  Electronic  databases
were searched  for  relevant  English  references.  Search  terms  included:  ‘older  person’;  ‘emer-
gency department’;  ‘health  outcome’;  and  ‘adverse  event’.  The  literature  outlines  a  number  of
negative health  outcomes  and  adverse  events  in  older  ED  patients,  including  outcomes  related
to changes  in  health  status,  administrative  outcomes  suggesting  negative  health  outcomes,  and
adverse events  potentially  associated  with  suboptimal  ED  practice.  Further  research  is  needed
on the  extent  to  which  these  apparent  outcomes  and  events  are  avoidable.  There  are  poten-
tial gains  to  be  made  in  quality  of  geriatric  emergency  care  by  establishing  evidence-based
care that  attends  to  the  identiﬁed  adverse  events  to  achieve  desirable  health  outcomes  in  this
vulnerable  ED  population.
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lder  people  use  hospital  emergency  services  at  a  higher
ate  than  the  general  population.1—7 In  an  American
tudy  of  a  community  hospital,  older  people  made  up
1%  of  the  ED  population,  but  only  15%  of  the  gen-
ral  population.1 This  was  supported  by  other  American,
sraeli  and  Singaporean  studies.2—7 In  the  coming  decades,
he  demand  for  these  services  will  increase  in  many
ations  in  association  with  demographic  of  ageing.  There
stralasia Ltd. Published by Elsevier Ltd. All rights reserved.
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s  also  likely  to  be  an  expectation  of  sustaining  quality  of
are.8
Compared  to  their  younger  counterparts,  older  people
ave  speciﬁc  characteristics  and  care  needs,  which  are
ot  always  well  met  in  emergency  departments  (EDs).1,9,10
cutely  unwell  older  people  have  decreased  physical  reserve
ue  to  age-related  factors.11 ED  staff  ﬁnd  the  clinical  assess-
ent  and  management  of  older  ED  patients  more  complex
ompared  with  younger  patients.12 Over  and  above  the  clini-
al  cause  of  attendance,  older  people  have  complex  medical
eeds,  such  as  atypical  presentations  of  common  diseases,
o-morbidities,  and  frequent  polypharmacy  issues.  Classic
eriatric  syndromes  such  as  impaired  self-care,  falls,  delir-
um,  and  incontinence  might  be  the  only  clinical  symptoms
f  serious  underlying  illnesses.13 In  addition,  social,  emo-
ional,  communication  or  end-of-life  issues  may  complicate
he  assessment  and  clinical  response.  Therefore,  the  fast-
aced  ED  environment  may  not  be  conducive  to  delivering  an
ppropriate  standard  of  care  for  older  people  with  complex
are  needs.
A  systematic  review  of  patterns  of  ED  use,  adverse  out-
omes,  and  effectiveness  of  interventions  for  ED  care  of
lder  people  was  carried  out  by  Amindazeh.10 The  review
dentiﬁed  that  older  people  were  more  likely  to  experi-
nce  higher  rates  of  negative  health  outcomes.  This  current
eview  attempts  to  draw  more  speciﬁc  conclusions  with
egards  to  negative  health  outcomes  and  adverse  events,
nd  updates  the  previous  review.10 For  this  paper,  adverse
vents  in  health  care  were  deﬁned  as  any  unintended
vents  in  healthcare  settings  affecting  the  health  status  of
atients.14—18 Adverse  events,  which  are  unrelated  to  the
atural  course  of  patients’  illnesses,  may  inﬂuence  health
utcomes.  Medical  conditions,  for  which  patients  are  seek-
ng  medical  care,  may  directly  affect  the  length  or  quality
f  the  older  person’s  life.  Generally,  studies  include  health
ecline,  institutionalisation,  and  death  as  negative  health
utcomes.19,20
The  aim  of  this  systematic  literature  review  was  to  iden-
ify  the  range  of  negative  health  outcomes  experienced  by
lder  ED  patients,  deﬁned  as  any  age  after  65  years,  and  to
nvestigate  the  current  literature  regarding  adverse  events
ccurring  in  this  ED  population.
ethods
 systematic  review  of  the  literature  was  conducted.  The
ollowing  terms  — ‘older  persons’,  ‘emergency  department’,
health  outcomes’  and  ‘adverse  events’  — were  used  to
earch  four  automated  information  retrieval  systems—–the
umulative  Index  to  Nursing  and  Allied  Health  Literature
CINAHL),  Medical  Literature  On-Line  (MEDLINE),  PubMed,
nd  the  Cochrane  library.  Table  1  shows  the  reﬁned  search
erms  and  applied  search  strategy.
References  from  the  CINAHL  and  MEDLINE  databases
ere  delimited  by  the  presence  of  an  abstract  and  pub-
ished  in  English.  In  the  PubMed  electronic  database
n  additional  limitation,  relating  to  publication  type
journal  only)  and  year  (2000—2010),  was  used.  The
ochrane  database  was  searched  using  the  Medical  Subject
eadings  (MeSH)  of  ‘older  persons’  and  ‘emergency  depart-
ents’.
p
f
rL.  Schnitker  et  al.
Papers  included  in  this  review  were  considered  if  the
ain  focus  of  the  article  was  on  health  outcomes  and
dverse  events  in  older  people  aged  65  years  and  over  pre-
enting  to  EDs.  Speciﬁc  inclusion  and  exclusion  criteria  are
eported  in  Table  2.  Two  authors  (LS,  MMK)  independently
eviewed  the  selected  papers  at  inclusion  and  exclusion  lev-
ls  by  title  and  full  text.  Any  discrepancies  were  resolved  by
onsensus  discussion.  The  methodological  approach  of  each
f  the  ﬁnal  papers  was  considered,  and  a  National  Health
nd  Medical  Research  Council  (NHMRC)  ‘Level  of  Evidence’
ating21 was  applied  based  on  available  information.
esults
fter  removal  of  duplicates,  2192  papers  were  reviewed  in
 culling  process  by  title,  abstract  and  full  text.  Thirty-
ight  papers  were  considered  relevant  to  this  review.  A  hand
earch  of  the  reference  list  of  included  articles  resulted  in  26
dditional  papers  (Figure  1).  Table  3  speciﬁes  the  included
apers  by  region  origin  and  identiﬁes  the  range  of  publica-
ion  years  for  each  region.  The  majority  of  papers  originate
rom  North  America  (n  =  48).
Several  themes,  speciﬁc  to  the  older  ED  population,
merged  from  this  systematic  literature  search,  including
atients’  health  outcomes  and  adverse  events  occurring  in
he  ED.  We  classiﬁed  three  types  of  negative  health  out-
omes  and  adverse  events,  including:
. Outcomes  related  to  changes  in  health  status: Indicates
the  level  of  health  of  the  patient,  using  subjective  or
standardised  assessment  measures
.  Administrative  outcomes  suggesting  a negative  health
outcome:  Administrative  data  documents  individuals’
contacts  with  health-care  systems22.  The  use  of  these
services,  such  as  ED  re-attendance  or  admission  to  hos-
pitals  or  long-term  care  facilities,  is  not  an  indicator
of  health  necessarily.  However,  it  suggests  that  patients
have  altered  care  needs
.  Adverse  events  potentially  associated  with  suboptimal
ED  practice:  Suboptimal  care  is  given  care  below  the
optimum.  Optimum  care  is  a  way  of  providing  health
care  that  is  guided  by  a  thoughtful  integration  of  the
best  available  scientiﬁc  knowledge  supplemented  with
clinical  expertise
The  study  results  are  presented  according  to  this  classi-
cation  (Table  4).
utcomes  related  to  changes  in  health  status
unctional  decline
unctional  decline  was  recognized  as  a  negative  health  out-
ome  and  is  deﬁned  as  requiring  assistance  with  Activities  of
aily  Living  (ADL)  and  Instrumental  Activities  of  Daily  Living
IADL)  for  which  the  older  person  did  not  require  assistance
rior  to  their  ED  visit.  Ten  papers20,23—31 on  older  people’s
hysical  function  after  an  ED  visit  were  identiﬁed  as  appro-
riate  for  this  review.
In  all  included  studies,  data  on  the  older  persons’
unctional  status  prior  to  the  ED  visit  was  collected  ret-
ospectively.  Different  functional  outcome  measures  were
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Table  1  Search  terms  and  strategy.
Steps  in  search
strategy
Search  terms
1  Older  person:  Aged  OR  Elder*  OR  Frail*  OR  Geriatric*  OR  Old*.
2 Emergency  department:  Emergency  Service,  Hospital.
3 Health  outcome/adverse  event:  Accidental  fall*  OR  Adverse  event*  OR  Health  outcome*  OR  Death  OR
Mortality OR  Dehydration  OR  Functional  decline  OR  Health  decline  OR  Hospitalisation*  OR  Readmission
OR Incontinence  OR  Malnutrition  OR  Medical  Error*  OR  Malpractice*  OR  Medication  error*  OR  Medication
mismanagement  OR  Premature  discharge  OR  Pressure  ulcer*  OR  Time  factor*  OR  Urinary  continence  OR
Waiting time*.
4 Limit  to  English;  humans;  aged  65+;  abstract  available;  published  last  10  years  (PubMed  only);  Journal
article only  (PubMed  only)
5 1  and  2  and  3  and  4
Table  2  Inclusion  and  exclusion  criteria.
Inclusion  criteria Exclusion  criteria
Papers  main  focus  on: Papers  main  focus  on:
Older  persons Events  prior  to  the  emergency  department  visit
Emergency  services,
hospital
Adults
Health  outcomes  Conditions  (chronic  or  acute)  which  are  prevalent  across  the  general  population  e.g.  cardiac
arrest, COPD,  abdominal  pain,  diabetes  mellitus  etc.
Adverse  events  Interventions  which  are  prevalent  across  the  general  population  e.g.  resuscitation,  trombolysis,
intravenous  therapy,  intubation,  oxygen  therapy,  surgery  etc.
Pharmacological  treatment  which  is  prevalent  across  the  general  population  e.g.  antibiotics,
antipyretics,  analgesics,  anti-emetics  etc.
Fig.  1  PRISMA  ﬂow  diagram.
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Table  3  Included  papers  speciﬁed  by  region  of  origin  and
range of  publication  years.
Country  of  origin  Pub.  years  Papers
Africa  (n  =  1)  2006  Kalula71
Australasia  (n  =  4)  1992—2009  Caplan40
Chen84
Richardson48
Russell29
Europe  (n  =  11) 1984—2009  Bently39
Bloch23
Currie24
Grant57
Heininger-Rothbucher87
Khan58
Montout60
Ray61
Rowland28
Rutschmann62
Sayers30
North  America
(n  =  48)
1989—2009 Beers81
Carpenter41
Carter82
Caterino83
Chin42,85
Denman25
Donaldson65
Ehrlich76
Elie66
Ferrera52
Friedmann43
Gaddis93
Grossman26
Han50,67
Hastings19,44,45,86
Hohl88
Hustey68,69,77,89
Hwang64
Inaba27
Kakuma70
Lane59
Lewis72
Magid63
McCusker20,46,53—56
McNamara12
Meldon78,79
Nixdorff90
Paniagua73
Perdue47
Press74
Salter75
Shapiro31
Stiell94
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ATornetta49
sed,  including  Katz’s  index  of  ADL32,  the  Barthel  Index33,
34,35ADL  scores ,  Functional  Independence  Measurement
FIM)  scores36,  the  Older  American  Resources  and  Services
OARS)  scale 37,  and  the  SF-36  Health  Survey38,  which
ncludes  physical  functioning.  The  short  and  long-term  func-
E
o
o
dL.  Schnitker  et  al.
ional  outcomes  of  older  ED  patients  after  discharge  were
easured  at  several  points  in  time,  across  a  range  of  10
ays  to  4.5  years.  With  a  single  exception  (≥60)29,  all  stud-
es  comprised  a  research  sample  of  people  aged  65  years
r  over.  One  study  focused  on  functional  decline  in  a  sub-
roup  of  the  population  of  interest,  older  fallers,  discharged
rom  the  ED 29.  Only  one  prospective  study25 (Denman)  com-
ared  short-term  functional  outcomes  (at  three  weeks)  in
00  older  (≥65,  mean  age  73)  with  100  younger  (<65,  mean
ge  36)  ED  patients  following  an  ED  visit  and  found  that  older
eople  (27%)  had  more  functional  impairment  compared  to
heir  younger  counterparts  (5%)25.  In  general,  declines  in
hort-term  functional  outcomes  (≤  three  weeks)  was  expe-
ienced  in  10%—52%  of  the  older  ED  population24,28,30 and
fter  three  months  the  older  ED  patients  declined  in  their
DL  and  IADL  function,  6%  and  20%,  respectively31.  Long-
erm  (>6  months)  functional  decline  was  experienced  in  16%
f  1673  older  (≥65)  ED  patients20, and  1½—4½ years  after  a
raumatic  injury,  only  63%  of  128  geriatric  ED  patients  lived
ndependently,  compared  to  98%  before  the  ED  visit27.  The
ldest  (75+  and  80+)  physical  trauma  patients  are  at  highest
isk  of  decreased  function23,26.
eath
everal  studies  investigated  older  ED  patients’  mortal-
ty  rate19,20,23,39—49.  Death  was  measured  in  different  age
roups,  varying  from  persons  who  are  older  than  60  years49,
5  years19,20,41—47 or  75  years23,39,40,48,50, and  different  points
n  time,  ranging  from  24  h,  30  days,  3  months  or  6  months
fter  acute  ED  admission.  Three  studies  focused  on  mortality
ates  in  elderly  patients  with  speciﬁc  clinical  presenta-
ions,  such  as  blunt  trauma  and  acute  coronary  heart
yndrome47,49,51. Two  of  these  studies  compared  the  mor-
ality  rate  with  the  rate  of  younger  ED  patients  with  exactly
he  same  medical  conditions47,51.  Older  people  with  coro-
ary  heart  syndrome  (2.7%)  or  older  trauma  patients  (14%)
ave  signiﬁcant  higher  mortality  rates  compared  to  their
ounger  counterparts  (0.7%  and  6%,  respectively).  In  gen-
ral,  approximately  1%—2.2%  of  the  ≥65  patients  died  within
0  days  of  the  index  ED  visit43,45,46 and  2.4%—10%  of  ED
atients  died  within  three  months19,42—44.  McCusker  carried
ut  a prospective  cohort  study  and  found  a  10.2%  mortality
ate  within  six  months  of  the  index  ED  visit20.  For  patients
ho  are  75  years  and  older,  the  mortality  rate  is  higher,
2.4%—14.8%  older  patients  died  within  3  months  and  6
onths,  respectively23,48.  However,  Bentley  and  co-workers
ound  in  their  retrospective  documentation  audit  a  mortal-
ty  rate  of  one  percent  in  2271  ED  patients  in  this  age  group
ithin  six  months  of  their  ED  visit39.
dministrative  outcomes  suggesting  a negative
ealth outcome
D  readmission  and  subsequent  hospitalisation
his  literature  search  identiﬁed  studies  regarding  ED  read-
ission  and  subsequent  hospitalisation19,28,30,39,40,43—46,48,52—56
ll  studies  investigated  the  ED  readmission  rate  of  older
D  patients  discharged  from  the  ED  and  some  focused
n  subsequent  hospitalisation.  The  studies  measured  this
utcome  at  different  points  in  time,  ranging  from  seven
ays,  14—30  days,  90  days  to  a  half  year  after  the  index  ED
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Table  4  List  of  papers  relevant  for  identiﬁcation  of  negative  outcomes  and  adverse  events  in  the  older  ED  population.
First  author/Pub.
year
Study  and  level
of  evidencea
Aim Sample  size Findings
Beers/199081 Retrospective
cohort  study
III-3 To  determine  how  often  ED
physicians  prescribe
medications  that  can  adversely
interact  with  other
medications  that  their  patients
are already  taking,  which
patients  are  at  highest  risk  for
potential  adverse  reactions,
and  which  medications  most
frequently  lead  to  adverse
interaction.
424  ED  patients  (186
persons  age  65  and
238  younger  adults)
Adverse  medication  related  events:  Older  persons
were  most  likely  to  have  an  interaction  added.  ED
physicians  do  not  routinely  screen  for  potential
drug  interactions.
Bently/200439 Retrospective
documentary
study
III-3 Investigate  re-attendance,
assessment  and  discharge  issue
for  people  over  75  years  at
their  ED  visit.
2271  older  (≥75)  ED
patients  (798
discharged  home
from  ED)
Readmission  and  subsequent  hospitalisation:  12%
of all  older  people  attending  the  ED  experienced
a revisit  to  the  ED  within  28  days.  Mortality:  1%
mortality  rate  in  older  ED  patients  (≥75)  within  6
months.
Bloch/200923 Prospective
observational
study
II Determine  the  factors
inﬂuencing  6-month
independence.
367  older  (≥75)  ED
patients  (187
discharged  home
from  ED)
Functional  decline:  31%  of  187  older  (≥70)  fallers,
who  were  discharged  home,  experienced  a  loss  of
independence  6  months  after  the  index  ED  visit.
Only  one  third  of  the  subjects  (187)  were
completely  autonomous  at  6  months.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Emergency  physicians  mostly  focus  on
immediate  injuries  whereas  assessment  of  history
of the  fall,  evaluation  of  functional  consequences,
and opportunity  for  future  prevention,  remain
rare. 13%  of  the  subjects  experienced  at  least  one
fall in  6  months  after  the  index  ED  visit.
Institutionalisation:  13%  of  research  population
was  in  a  nursing  home  after  6  months  of  the  index
ED visit.
Mortality:  14.8%  of  older  (≥75)  faller,  who
presented  to  the  ED,  died  within  6  months  of  their
ED visit.
Caplan/199840 Prospective
cohort  study
II  Identify  risk  factors  for
admission  for  patients  aged  75
years  and  older  after  discharge
from  the  ED.
468  older  (≥75)  ED
patients  discharged
from  ED.
Readmission  and  subsequent  hospitalisation:
17.1% of  the  research  population  were
re-admitted  to  the  ED  and  subsequently  admitted
to hospital  within  28  days  of  the  index  ED  visit.
Mortality:  2.6%  mortality  rate  in  community  living
75+ patients  within  28  days  of  the  index  ED  visit.
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First  author/Pub.
year
Study  and  level
of  evidencea
Aim  Sample  size  Findings
Carpenter/200941 Prospective
observational
study
II  Identify  independent  risk
factors  associated  with  an
increased  6-month  fall  risk  in
community-dwelling  older
adults  discharged  from  the  ED.
263  older  (≥65)  ED
patients  discharge
from  ED.
Institutionalisation:  3%  of  the  older  ED  patients
experienced  a  nursing  home  admission  within  6
months  of  the  index  ED  visit.  Mortality:  4.6%  of
the older  ED  patients  died  within  6  months  of  the
index  ED  visit.  Lack  of  recognition  of  geriatric
syndromes  and  depression:  Older  ED  patients  are
likely unrecognized  past  fallers  or  are  at
unrecognized  increased  risk  of  falls.  Blinded  from
the ED  assessment,  the  researcher  found  102
(39%)  older  persons  who  reported  a  fall  in  the
year preceding  their  ED  admission.  14%  of  161
subjects  experienced  a  fall  within  6  months  after
the index  ED  visit.
Carter/200882 Prospective
cohort  study
II  Explore  the  effect  of  advanced
age  on  injury  visit
characteristics  and  outcome,
including  visits  related  to
adverse  vents,  hospital
admission,  and  potentially
inappropriate  medication  use
in the  ED.
25,975  ED  patients
aged  65  years  and
older.
Adverse  medication  related  events:  Potentially
inappropriate  medications  were  provided  during
nearly  12%  of  encounters.
Caterino/200483 Retrospective
observational
study
III-3  Determine  the  national  rate
and trend  of  inappropriate
medication  to  elderly  ED
patients  and  identify  risk
factors  for  receiving  an
inappropriate  medication  and
to determine  whether
administration  is  sometimes
justiﬁed  based  on  diagnosis.
33,395  ED  patients
aged  65  and  older.
Adverse  medication  related  events:  Inappropriate
medications  were  administered  in  12.6%  of  elderly
ED visits.
Chen/200984 Retrospective
cohort  study
III-3  Examine  the  prevalence  and
the  characteristics  of
Potentially  Inappropriate
Medication  (PIM)  use,  the
common  PIM  items  used  in  ED
visits,  and  the  inﬂuence  of  PIM
use  on  health  care  utilization.
1,429,463
beneﬁciaries  over  65
years.
Adverse  medication  related  events:  19.3%  of
elderly  people  who  visited  ED  received  at  least
one  PIM  annually.
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Chin/199942 Prospective
cohort  study
II Describe  older  patients’
health-related  quality  of  life
during  a  4-month  period
surrounding  a  visit  to  the
emergency  department  and  to
identify  factors  associated  with
less  recovery.
983  older  (≥65)  ED
patients  who
presented  to  the  ED.
Mortality:  10%  mortality  rate  in  983bolder  ED
patients  within  3  months  after  the  index  ED  visit.
Chin/199985 Prospective
cohort  study
II Determine  the  frequency  of
potentially  inappropriate
medication  selection  for  older
persons  in  the  ED,  the  most
common  problematic  drugs,
the  risk  factors  for  suboptimal
medication  selection,  and  the
relationship  of  potentially
inappropriate  medications  to
revisits  and  worse  health  status
898  ED  patients  65
years  or  older.
Adverse  medication  related  events:  In  the  ED,  32
of 898  patients  were  given  a  total  of  35
potentially  inappropriate  medication
prescriptions.  Upon  discharge  from  the  ED,  23  of
the 418  non-admitted  patients  were  given  23
potentially  inappropriate  medications.
Currie/198424 Prospective
cohort  study
II Identify  older  ED  patients’
dependency  and  support  after
discharge.
100  older  (≥70)  ED
patients  discharged
from  the  ED.
Functional  decline:  52%  of  the  patients
experienced  an  increase  in  dependence  directly
after discharge  from  ED.
Denman/198925 Prospective
cohort  study
II  Determine  the  short-term
functional  and  medical
outcomes  and  predictors  of
outcome  following  discharge
from  an  acute  hospital  ED.
100  older  (≥65)  and
100  younger  (≤65)  ED
patients.
Functional  decline:  Older  ED  patients  (27%)  were,
3 weeks  after  ED  discharge,  less  likely  to  perform
bathing,  dressing,  and  ambulation  compare  to
their younger  counterparts  (5%).
Donaldson/200565 Prospective
cohort  study
II Determine  whether  women
aged  70  years  and  older,  who
presented  to  the  emergency
department  with  a  fall  and
injury,  received  guideline  care
within  18  months  of
presentation.
63  older  (≥70)
women  presented  to
the ED  with  a  fall  and
discharged  home.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Most  of  the  women  did  not  report
receiving  guideline  care.  Only  32%  reported  a
referral  to  their  family  doctor,  24%  reported  a
referral  to  a  physiotherapist,  and  1  woman
reported  a  referral  to  a  fall  clinic.  No  women
reported  referral  for  vision  assessment  and  a  few
fallers  were  investigated  for  osteoporosis.
Ehrlich/200576 Retrospective
cohort  study
III-3 Describe  the  risk  factors,
etiology  and  referral  patterns
of  elderly  patients  treated  for
minor  burns  in  emergency
departments.
77  older  (≥65)
patients  presenting  to
ED with  minor  burns.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Only  4%  of  the  77  patients  were
referred  to  a  social  worker  to  address  whether
additional  services  were  required  and  a  referral
was made  to  a  home  care  agency  for  only  3%  of
the patients.
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First  author/Pub.
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Study  and  level
of  evidencea
Aim  Sample  size  Findings
Elie/200066 Prospective
cohort  study
II  Determine  the  sensitivity  and
speciﬁcity  of  a  conventional
clinical  assessment  by  an  ED
physician  for  the  detection  of
delirium.
447  older  (≥65)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  The  sensitivity  of  clinical  assessment
to detect  delirium  is  low  (35.5%)  and  the
speciﬁcity  was  very  high  (98.5%—100%).  The
prevalence  of  delirium  was  9.6%  and  of  the  15
cases,  detected  by  the  emergency  physicians,  the
actual  term  ‘delirium’  was  used  in  only  9  of  the
cases.
Ferrera/199952 Prospective
cohort  study
II  Investigate  which  patients  65
years  of  age  or  older  have
adverse  outcomes  after
discharge  from  the  emergency
department.
100  older  (≥65)  ED
patients  discharged
from  ED.
Readmission  and  subsequent  hospitalisation:  11%
of the  older  ED  patients,  who  sustained  any
potentially  serious  form  of  injury,  had  a
readmission  within  30  days  of  the  index  ED  visit.
Friedmann/200143 Prospective
cohort  study
II  Determine  predictors  of
revisit,  hospital  admission,  or
death  among  older  patients
discharged  from  the
emergency  department.
463  older  (≥65)  ED
patients  discharged
from  ED.
Readmission  and  subsequent  hospitalisation:  12%
of the  cohort  experienced  a  return  visit  within  30
days and  19%  within  90  days  of  the  index  ED  visit.
Mortality:  1.5%  mortality  rate  within  30  days  of
the index  ED  visit  and  a  4.1%  mortality  rate  after
90 days.
Gaddis/200293 Retrospective
cohort  study
III-3  Test  the  hypothesis  that
medication  prescribed,
administered,  or  dispended  by
ED physician  has  become  the
most  common  aetiology  of  drug
interactions  and  assessing  the
frequency  at  which  drug
interactions  not  recognized  by
ED physicians  are  introduced
during  treatment,  and  to  asses
the  frequency  with  which  drug
interactions  are  already
present  upon  arrival.
200  ED  patients
taking  three  or  more
medications  (≥60),  or
any  age  taking  ﬁve  or
more  medications
Adverse  medication  related  events:  The  absolute
number  of  drug  interactions  was  most  frequent
among  patients  aged  71—80  years,  while  the
relative  frequency  was  greatest  among  patients
aged 81—90.  None  of  the  drug  interactions
present  at  arrival  were  detected  by  the  ED
physician  during  the  patient’s  ED  stay.
Grant/200057 Prospective
cohort  study
II  Obtain  an  accurate  picture  of
in-hospital  mortality  for
seriously  injured  elderly  and  to
determine  whether  age  had  an
independent  effect  in  key
steps  within  the  process  of
trauma  care.
11,545  older  (≥65)
and  younger  (≤65)
injured  ED  patients
who  were  admitted
(≥3  days)  to  hospitals
20
Under  triage  of  illness  severity:  The  in-hospital
mortality  rate  for  older  patients  was  higher  than
younger  patients.  Elderly  patients  were  less  likely
to be  assessed  in  resuscitation  rooms  and  there
was less  involvement  of  senior  emergency
physicians,  and  less  interventionist  approach
towards  their  health  issues.
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Grossman/200326 Retrospective
cohort  study
III-3 Examine  outcomes  in
octogenarian  trauma  patients
and  to  compare  those
outcomes  with  a  younger
geriatric  cohort.
43,297  older  ED
patients.  (17,742
octogenarian  trauma
patients)
Functional  decline:  Functional  outcomes  (FIM
scores)  after  blunt  trauma  are  worse  for
octogenarians.  The  FIM  scores  indicate  moderate
to severe  levels  of  dependence  in  locomotion  and
transfer  at  moderate  and  even  mild  levels  of
trauma  compare  to  younger  geriatric  trauma
patients,  who  seem  to  maintain  independence  in
these  areas.
Han/200967 Prospective
cross-sectional
study
II Determine  how  often  delirium
is missed  in  the  ED  and  how
often  these  missed  cases  are
detected  by  admitting  hospital
physicians  at  the  time  of
admission,  to  identify  delirium
risk  factors,  and  to
characterise  delirium  by
psychomotor  subtypes  in  the
ED  setting.
303  older  (≥65)  ED
patients
Lack  of  recognition  of  geriatric  syndromes  and
depression:  8.3%  of  the  subjects  had  delirium.
Within  19  patients,  ‘delirium’  was  not  recognized
by the  emergency  physicians  (EPs).  EPs  missed
delirium  at  a  high  rate,  because  they  do  not
routinely  screen  for  this  diagnosis.  From  the  303
subjects,  nobody  had  a  delirium  assessment
documented  in  their  history  or  physical
examination.
Han/200750 Prospective
cross-sectional
study
II  Describe  the  evaluation  and
outcomes  of  elder  patients
with  suspected  acute  coronary
syndromes  (ACS)  presenting  to
the emergency  department.
10,126  patients  with
suspected  ACS  in  the
8 EDs.  1,157  were
classiﬁed  as  elder
(≥75)
Mortality:  Older  persons  (2.7%)  with  suspected
ACS  were  more  likely  to  die  within  30  days
compared  to  their  younger  counterparts  (0.7%)
Hastings/200845 Prospective
cohort  study
II Determine  whether  frail  older
adults  are  at  greater  risk  of
adverse  outcomes  after
discharge  from  the  ED  and
examine  the  association
between  frailty  and  any
adverse  outcome.
1851  older  (≥65)  ED
patients  discharged
from  the  ED.
Readmission  and  subsequent  hospitalisation:
10.3%  of  the  older  adults  experienced  a  repeat  ED
visit  and  10.9%  were  admitted  to  hospital  within
30 of  the  index  ED  visit.  Institutionalisation:  1.4%
of the  research  population  was  admitted  to  a
nursing  home  within  30  days  of  the  index  ED  visit.
Mortality:  2.2%  of  the  older  ED  patients  died
within  30  days  of  the  index  ED  visit.
Hastings/200844 Prospective
cohort  study
II Determine  the  frequency  and
predictors  of  adverse  outcomes
among  older  adults  discharged
from  the  ED  and  analyse
patients  with  any  adverse
outcome  to  identify  predictors
for  more  serious  events.
1851  older  (≥65)  ED
patients  discharged
from  the  ED.
Readmission  and  subsequent  hospitalisation:|
17.2%  of  the  older  ED  patients  returned  to  the  ED
and 18.3%  were  hospitalised  directly  after  their
ED return  visit  within  90  days  of  the  index  ED
visit. Institutionalisation:  2.6%  of  the  research
population  was  admitted  to  a  nursing  home  within
90 days  of  the  index  ED  visit.  Mortality:  4.1%  of
the older  ED  patients  died  within  90  days  of  the
index  ED  visit.
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Hastings/200719 Retrospective
cohort  study
III-3  Describe  the  frequency  and
type of  adverse  health
outcomes  among  older
veterans  discharged  from  the
ED  and  determine  risk  factors
associated  with  adverse
outcomes.
942  veterans  (≥65)
who  visited  and  were
discharged  from  ED.
Readmission  and  subsequent  hospitalisation:  26%
of the  veterans  experienced  an  ED  readmission
and 13.3%  were  admitted  to  hospital  within  90
days of  the  index  ED  visit.  Mortality:  2.4%  of  the
veterans,  who  visited  the  ED,  died  within  90  days.
Hastings/200786 Retrospective
cohort  study
III-3  Examine  the  prevalence  and
type  of  suboptimal
pharmacotherapy  in  older
adults  discharged  from  the  ED
or UCC  and  to  examine  risk
factors  for  suboptimal
pharmacotherapy  in  this
population.
421  veterans  aged  65
and older  who  were
prescribed  a  new
medication  at  time  of
discharge  from  the  ED
or UCC.
Adverse  medication  related  events:  31.8%
subjects  were  found  to  have  suboptimal
pharmacotherapy  with  regard  to  their  discharge
medications.
Heininger-
Rothbucher/200387
Retrospective
cohort  study
III-3  Examine  the  frequency  of
prescribing  potentially
inappropriate  medication  for
elderly  patients  in  the  ED  and
study  the  potential  differences
between  classes  of  age  and  the
most  common  drugs  involved.
195  older  (≥60)  ED
patients
Adverse  medication  related  events:  The  choice  of
medication  was  potentially  inappropriate  27  times
(in 13.8%  of  the  cases)  in  patients  aged  60  years
and older.  Inappropriate  medication  was  most
often  administered  to  the  oldest  patients  (27.7%)
as compared  to  in  4.6%  of  those  aged  60-79.
Hohl/200588 Prospective
observational
study
II  Examine  emergency  physicians
in recognizing  adverse
drug-related  events  in  elder  ED
patients  and  characterise  the
events  that  went
unrecognized.
161  older  (≥65)  ED
patients.
Adverse  medication  related  events:  Thirty-seven
adverse  drug-related  events  were  identiﬁed  in  26
patients.  The  treating  emergency  physician
recognized  51.2%  of  al  adverse  drug-related
events.
Hustey/200789 Retrospective
cohort  study
III-3  Determine  the  prevalence  of
inappropriate  medications
based  on  the  Beers  criteria  in
outpatient  medication  lists  of
older  ED  patients.
352  older  (≥65)  ED
patients.
Adverse  medication  related  events:  Among  101  of
193  patients  discharged  home  form  the  ED  with  a
new  prescription,  13%  were  also  given  potentially
inappropriate  medications.
Hustey/200777 Prospective
interventional
study
II  Determine  the  effect  of  a  short
depression  screen  on  the  care
of  older  ED  patients  and  assess
recognition  of  depression  by
emergency  physicians  (EP)
267  older  (≥70)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Depression  was  poorly  recognized.
The EP  identiﬁed  depression  in  15  of  the  44
patients,  who  were  positively  screened  for
depression  by  the  researcher.
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Hustey/200369 Prospective
cross-sectional
study
II Determine  the  effect  of
screening  examination  results
for mental  status  impairment,
when  presented  to  the
emergency  physician,  on  the
care  plans  of  older  ED  patients
and  to  prospectively  assess
emergency  physician
recognition  of  mental  status
impairment  in  this  group  of  ED
patients.
271  older  (≥70)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Sensitivity  of  cognitive  impairment
was  only  38%  (28/74)  and  after  presenting  the
researcher’s  screening  results,  none  of  the  16
emergency  physicians  alter  the  care  plans  for
their  patients.
Hustey/200268 Prospective
cohort  study
II Determine  the  prevalence  of
mental  status  impairment  in
elderly  patients  and  to  assess
for documentation  of  these
problems  by  the  emergency
physician  to  address  mental
status  impairment  on  discharge
of these  patients  from  the  ED.
297  older  (≥70)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  26%  patients  had  mental  status
impairment,  according  to  the  CAM  and  OMC
screening  tools.  Only  28%  of  those  patients  had
any documentation  of  mental  status  impairment
in their  medical  chart.
Hwang/200664 Retrospective
cohort  study
III-3 Evaluate  the  effect  of
emergency  department
crowding  on  assessment  and
treatment  of  pain  in  older
adults.
158  adults  (≥50,
mean  age  83,  range
52—101)  presenting
to  the  ED  with  a  hip
fracture
Under  triage  of  illness  severity:  ED  crowding  and
having  cognitive  impairment  were  signiﬁcant
associated  with  a  lower  likelihood  of
documentation  of  pain  assessment  and  longer
times  to  pain  assessment.
Inaba/200327 Prospective
cohort  study
II Determine  the  long-term
quality-of-life  outcomes  in
elderly  trauma  patients.
128  older  (≥65)  ED
patients
Functional  decline:  63%  of  128  geriatric  ED
patients  lived  independently  after  a  traumatic
injury,  compared  to  98%  before  the  ED  visit.
Kakuma/200370 Prospective
cohort  study
II Determine  whether  prevalent
delirium  is  an  independent
predictor  of  mortality  in  older
patients  seen  in  emergency
departments  and  discharged
home  without  admission.
30  delirious  and  77
non-delirious  ED
patients  (≥66),  who
were  discharged
home.
Mortality:  Older  persons  with  undetected
delirium17 had  the  highest  mortality  rate  over  6
months  compared  to  non-delirious  older  persons
discharged  home.
Kalula/200671 Retrospective
cohort  study
III-3 Assess  the  management  of
older  patients  presenting  after
a fall  to  the  emergency
department,  and  assess  the
frequency  of  determination  of
known  predisposing  factors  for
falls.
100  older  (≥65)
fallers  presenting  to
the ED.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Little  effort  is  made  to  establish  and
manage  fall  risk  factors,  and  to  prevent  recurrent
falls in  older  persons.  In  one  fourth  of  the
subjects  a  history  of  falls  was  documented,  risk
factors  for  the  fall  were  determined  in  only  8%  of
the cases,  and  no  referrals  were  made  to  geriatric
medicine,  physiotherapy  or  occupational  therapy.
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Khan/199658 Prospective
cohort  study
II  Assess  the  extent  to  which
remediable  problems  in  elderly
patients  may  be  missed  during
ED attendance  and  whether
people  of  over  80  years  of  age
merit  special  consideration.
97  older  (≥80)  ED
patients  discharged
home.
Under  triage  of  illness  severity:  28%  of  the
subjects  had  missed  diagnoses.  Most  missed
diagnoses  were  immobility,  cognitive  impairment,
anaemia,  and  poor  social  circumstances.
Lane/200359 Retrospective
cross-sectional
observational
study
III-3  Evaluate  whether  severely
injured  geriatric  patients  were
as  likely  to  be  treated  at
designated  trauma  centres
(TC)  and  to  compare  the
demographic  and  injury
characteristics  of  severely
injured  older  and  young
patients  who  received  care  in
TCs  with  the  characteristics  of
those  patients  cared  for  in
non-TCs.
8,980  severely
injured  (ISS  >15)
patients.  3,125  older
(≥65)  patients  and
5,855  younger  (≤65)
patients.
Under  triage  of  illness  severity:  Older  severely
injured  patients  (36.6%)  were  less  likely  to
receive  care  in  a  trauma  centre  than  younger
patients  (47%)  with  the  same  injury  severity  score
(p <  0.001).
Lewis/199572 Prospective
cohort  study
II  Determine  the  sensitivity  of  an
emergency  physician’s
conventional  evaluation
compared  with  the  validated
CAM  regarding  the  recognition
of acute  confusional  states
(delirium)  in  elderly
emergency  patients.
385  older  (≥64)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  The  prevalence  of  delirium  in  the
subjects  was  10%38 and  in  only  17%6 cases
delirium  was  included  in  the  ED  diagnosis.
Magid/200563 Retrospective
cohort  study
III-3  Assess  age-related  rates  of
aspirin,  -blocker,  and
reperfusion  therapy  use  for  ED
acute  myocardial  infarction
patients.
2,216  ED  patients
with  acute
myocardial
infarction.  Six  age
groups,  <50  years
(n =  177),  50—59  years
(329),  60—69  years
(n =  432)  70—79  years
(n  =  667),  80—89  years
(n =  508),  and  aged  90
years  and  over
(n  =  103).
Under  triage  of  illness  severity:  Older  patients
were  less  likely  to  receive  aspirin,  -blockers,  and
reperfusion  therapy.  10-year  increase  in  age  was
associated  with  a  15%  reduced  likelihood  of
receiving  an  aspirin  and  a  21%  reduced  likelihood
of receiving  a  -blocker.  Patients  aged  80  years  or
older had  a  70%  reduced  likelihood  of  receiving
reperfusion  therapy  than  patients  aged  79  or
younger.
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McCusker/200946 Retrospective
cohort  study
III-3  Describe  the  services  provided
to seniors  in  different  types  of
EDs,  the  proﬁles  of  seniors  who
are  discharged  home  from
different  types  of  EDs,  and  the
outcomes  of  these  seniors
during  30  days  after  an  ED  visit.
172,927  older  (≥65)
ED  patients
discharged  home.
ED  readmission  and  subsequent  hospitalisation:
16%  of  older  ED  patients  who  were  discharged
home  experienced  a  return  ED  visit  within  30
days.  Mortality:  1%  mortality  rate  in  older  ED
patients.  Adverse  medication  related  events:
29.2%  of  the  ED  patients  were  prescribed  a
potentially  inappropriate  medication  upon
discharge.
McCusker/200756 Retrospective
cohort  study
III-3 Explore  hospital  characteristics
and  indicators  of  emergency
department  care  of  older
patients  associated  with  return
visits  to  the  ED.
140,379  older  (≥65)
ED  patients
discharged  from  ED.
ED  readmission  and  subsequent  hospitalisation:
10.2%  of  the  subjects  were  hospitalised  7  days
and  14%  were  admitted  to  hospital  within  30  days
of the  index  ED  visit.
McCusker/200053 Prospective
cohort  study
II Investigate  if  the  ISAR  tool  can
predict  acute  hospital
utilization  in  older  ED  patients.
1122  older  (≥65)  ED
patients  discharged
home.  (4  EDs).
ED  readmission  and  subsequent  hospitalisation:
17.5%  of  the  subjects  had  1  hospital  admission,
5.3% had  2  hospital  admissions,  and  1.7%  had  3  or
more hospital  admissions  within  6  months  after
their  ED  visit.
McCusker/200054 Prospective
observational
cohort  study
II Describe  the  pattern  of  return
visits  to  the  ED  among  elders
over  the  six  months  following
an  index  visit,  identify  the
predictors  of  early  return  and
frequent  return,  and  evaluate
a newly  developed  of  Seniors
At  Risk  (ISAR)  with  regard  to  its
ability  to  predict  return  visits.
1122  older  (≥65)  ED
patients  discharged
home.  4  EDs.
ED  readmission  and  subsequent  hospitalisation:
43.9%  of  the  research  population  made  one  or
more  return  visits  and  7.5%  returned  to  the  ED  for
3 or  more  episodes  of  ED  care  within  6  months  of
the index  ED  visit.  19.3  returned  within  30  days.
McCusker/199920 Prospective
cohort  study
II Develop  a  self-report  screening
tool  to  identify  older  people  in
the ED  of  a  hospital  at
increased  risk  of  adverse
health  outcomes.
1673  older  (≥65)  ED
patients.
Functional  decline:  16%  of  1673  older  patients
experienced  a  decline  in  physical  function  after  6
months.  Institutionalisation:  2.9%  of  the  sample
size  was  admitted  to  a  nursing  home,  6  months
after  the  ED  visit.  Mortality:  10.2%  mortality  rate
within  6  months  of  the  index  ED  visits.
McCusker/199755 Prospective
cohort  study
II  Determine  which
characteristics  of  older
patients  who  use  a  hospital  ED
are  associated  with  repeat
visits  during  the  90b  days
following  the  index  visit.
113  older  (≥75)  ED
patients  released
from  the  ED.
ED  readmission  and  subsequent  hospitalisation:
24%  of  the  study  population  experienced  an  ED
readmission  within  90  days  of  the  index  ED  visit.
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McNamara/199212 Prospective
cohort  study
II  Evaluate  the  current  status  of
clinical,  educational,  social,
ethical,  and  resource  issues
related  to  the  care  of  elderly
patients  among  practitioners  of
emergency  medicine
433  Emergency
physicians
Communication-related  adverse  events:  A  high
level  of  communication  problems  were  reported
by emergency  physicians  experience  about
difﬁculties  in  obtaining  information  from  the
patient,  the  patient’s  physician  or  nursing  home
staff.
Meldon/199778 Prospective
cross-sectional
observational
study
II  Evaluate  emergency
physicians’  clinical  recognition
of  depression  in  geriatric  ED
patients  and  assess  the  utility
of a  brief,  previously  validated.
Self-rated  depression  scale
(SRDS)  to  improve  case-ﬁnding
in geriatric  depression.
101  older  (≥65)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Depression  is  common  (29.7%)  in  older
ED patients.  But,  it  was  poorly  recognized
(sensitivity  of  27%  and  speciﬁcity  of  75%)  by
emergency  physicians,  and  only  13%  of  the
depressed  patients  were  referred  for  further
mental  health  evaluation.
Meldon/199779 Prospective
cross-sectional
observational
study
II  Determine  the  prevalence  of
depression  in  geriatric  ED
patients  with  the  use  of  a
previously  validated,  self-rated
depression  scale  and  to  assess
the recognition  of  depression
by emergency  physicians.
259  older  (≥65)  ED
patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Emergency  physicians  failed  to
recognize  depression  in  all  70  (27%)  ED  patients,
who were  positively  screened  by  the  researcher.
Montout/200860 Retrospective
cohort  study
III-3  Analyse  the  effect  of  age  on
management  and  prognosis  of
stroke
206  stroke  patients  in
the  ED.  101  older
(≥75)  patients  and
105  younger  (≤75)
patients.
Under  triage  of  illness  severity:  Older  patients  had
signiﬁcant  less  often  a  brain  Magnetic  Resonance
Imaging  and  less  often  a  referral  to  the  neurologic
department.  Research  data  suggest  differences  in
the management  of  elderly  compared  with
younger  stroke  patients  admitted  to  the  ED.
Nixdorff/200890 Prospective
observational
study
II  Estimate  the  prevalence  of
potentially  inappropriate
medication  (PIM)  and  potential
adverse  drug  effect  (ADE)  and
determine  the  accuracy  of
medication  lists  recorded  by
the  health  care  team  during
the  ED  visit.
124  older  (≥65)  ED
patients.
Adverse  medication  related  events:  8  PIMs  were
prescribed  in  the  ED  to  6.5%  of  patients,
representing  16%  of  all  prescriptions.  11%  of  all
medications  obtained  by  the  research  assistants
were  not  documented  in  the  physician’s
electronic  medical  record.  33%  were  not
documented  by  the  triage  nurse.  Of  514
medications,  8  listed  by  the  triage  nurse  were  not
included  in  the  research  assistants’  lists.
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Paniagua/200673 Retrospective
cohort  study
III-3  Identify  and  characterise  older
patients  who  presented  to  an
ED  after  having  fallen  and  to
examine  to  what  extent  fall
risk factors  were  identiﬁed  and
addressed  in  the  ED  setting.
117  older  (≥65)
patients  presented  to
the  ED  after  a  fall.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  Most  fallers  were  not  asked  about  a
history of  prior  falls.  41  patients  were  discharged
home  and  had  a  follow  up  plan  for  their  resultant
injury.  However,  nor  of  them  were  scheduled  for
follow-up  care  for  the  fall  itself.
Perdue/199947 Retrospective
cohort  study
III-3 Evaluate  the  differences  in  the
occurrence  of  mortality  in
elderly  and  young  trauma
patients  and  identify  speciﬁc
predictive  factors.
5139  adult  trauma
patients.  Older  (≥65)
patients  and  younger
patients  (16—64
years)
Mortality:  Older  (≥65)  patients  have  a
signiﬁcantly  higher  mortality  rate  (14%)  compared
to younger  patients  (6%)  with  the  same  injury.
Press/200974 Retrospective
cohort  study
III-3 Examine  the  rate  of  mental
status  assessment  and  the
prevalence  of  delirium
diagnosis.
319  older  (≥65)  older
ED  patients.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  87.5%  of  the  subjects  had  no  evidence
of cognitive  evaluation.
Ray/200661 Prospective
observational
study
II Determine  the  causes  of  acute
respiratory  failure  in  elderly
patients,  the  accuracy  of  the
initial  diagnosis  suspected  by
the  emergency  physician,  the
impact  of  initial  diagnosis  and
treatment,  and  variables
associated  with  in-hospital
death.
514  older  (≥65)
patients  with  acute
respiratory  failure
(ARF)  admitted  to  the
ED.
Under  triage  of  illness  severity:  20%  of  the  sample
had  a  missed  diagnosis  and  32%  achieved
inappropriate  initial  treatment.  The  in  hospital
mortality  rate  of  older  patients  with  ARF  was
16%80,  which  was  signiﬁcantly  higher  (p  <  0.001)  in
patients  with  inappropriate  initial  treatment.
Richardson/199248 Prospective
cohort  study
II Describe  the  characteristics  of
elderly  patients  presenting  to
an emergency  department  and
the  outcome  for  these  patients
at 90  days.
210  ED  presentations
by  older  (≥75)
patients.  (191
different  patients)
ED  readmission  and  subsequent  hospitalisation:
6.2%  of  the  presentations  experienced  an
unscheduled  ED  return  visit.  Institutionalisation:
7.5%  of  186  older  (≥75)  ED  patients  were
admitted  to  a  long-term  care  facility  within  90
days of  the  index  ED  visit.  Mortality:  12.5%
mortality  rate  in  the  older  ED  patients  within  90
days after  the  index  ED  visit.
Rowland/199028 Prospective
cohort  study
II  Identify  factors  which  increase
the risk  of  readmission
following  discharge  from  the
ED.
450  older  (≥75)  ED
patients,  discharged
from  ED.
Functional  decline:  43%  patients  experienced
some  loss  of  functional  independence  after  10-14
days leaving  the  ED.  All  patients25,  who  were
readmitted,  had  issues  in  their  functional
capacity.  ED  readmission  and  subsequent
hospitalisation:  5.6%  of  the  research  population
experienced  an  ED  readmission  within  14  days  of
the index  ED  visit.
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Russell/200629 Prospective
cross-sectional
study
II  Describe  the  prevalence  of
falls  risk  factors  associated
with  fallers  presenting  to  the
ED  and  to  identify  the  factors
associated  with  post  discharge
decline  in  function.
300  (≥60)  ED  patients
discharged  home.
Functional  decline:  35%  of  the  fallers  experienced
a functional  decline  directly  after  discharge  from
the ED.  Lack  of  recognition  of  geriatric  syndromes
and depression:  Older  fallers  discharged  from  the
ED appear  to  be  at  high  risk  of  further  falls.
Almost  one  third  of  the  participants  fell  in  the  12
months  prior  to  the  ED  visit  and  30  (10%)  of  the
subjects  fell  again  within  33  days  after  their  ED
visit.
Rutschmann/200562 Prospective
exploratory
observational
study
II  Describe  the  clinical
characteristics  of  a  population
of  elderly  patients  who  present
to the  ED  with  a  complaint  of
‘home  care  impossible’  and  to
assess  how  these  patients  were
evaluated  and  triaged  in  the
ED.
253  older  (≥65)
referred  ‘home  care
impossible’  ED
patients.
Under  triage  of  illness  severity:  Older  ED  patients
admitted  without  speciﬁc  complaints  are  at  risk  of
inappropriate  or  delayed  evaluation  during  triage.
In 33  (13%)  patients  the  category  of  triage  was
underestimated,  based  on  discharge  diagnosis,
clinical  presentation,  and  vital  sign  measure,
subsequently  care  and  treatment  was  delayed.
Reason  for  under  triage  was  absence  of  indication
vital signs,  poor  recognition  of  neurological
symptoms,  and  atypical  presentations.
Salter/200675  Prospective
cohort  study
II  Ascertain  whether  the  care
received  by  older  adults  after
an emergency  department  fall
presentation  met
internationally  recommended
guideline  care,  and
prospectively
evaluate6-months  change  in
fall  risk  proﬁle.
54  older  (≥70)
community  dwelling
fallers,  who
presented  to  the  ED
and  were  discharged
home.
Lack  of  recognition  of  geriatric  syndromes  and
depression:  All  subjects  did  not  receive  guideline
care in  the  ED  and  their  fall  risk  proﬁle  worsened
by 29.5%  within  6  months.
Sayers/199730 Prospective
cohort  study
II  Identify  the  functional
disabilities  and  support  needs
of elderly  ED  patients.
100  elderly  ED
patients,  discharged
form  the  ED.
Functional  decline:  10%  of  the  population  lost
independence  in  ADL  and  28%in  IADL  14  days  after
the index  ED  visit.  ED  readmission  and  subsequent
hospitalisation:  3%  of  100  elderly  ED  patients
experienced  a  hospitalisation  within  14  days  of
the index  ED  visit.
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Shapiro/200131 Prospective
observational
study
II Describe  injury  types,
patterns,  and  health  status  in
independently  functioning
elder  patients  presenting  to
the  emergency  department
after  a  minor  traumatic  injury;
and assess  short-term
functional  decline  in  elders  at
three-month  follow-up.
106  (88  completed
3-month  follow-up)
older  ED  patients,
discharged  from  the
ED.
Functional  decline:  A  signiﬁcant  proportion  (7%
had a  decline  in  ADL  and  23%  in  IADL)  of
functional  elder  patients  with  minor  traumatic
injury  are  at  risk  for  short-term  functional  decline
after  three  months.  Decline  in  ADL  is  related  to
injury  type,  while  IADL  decline  is  related  to
anatomic  location  of  injury.
Stiell/200394 Prospective
cohort  study
II Measure  the  prevalence  of
physician-reported  information
gaps,  investigate  the  types  of
information  gaps,  analyse
which  patients  were  most
likely  to  have  information
gaps,  and  compare  simple
outcomes  (length  of  stay  in  ED)
for patients  with  and  those
without  information  gaps.
1002  ED  visits  made
by 983  patients.  58
emergency
physicians.
Adverse  communication  related  events:
Information  gaps,  such  as  missing  information  that
is essential  to  patient  care,  are  common  in  older
ED patients  and  that  those  information  gaps  are
associated  with  prolonged  stay  in  EDs.
Tornetta/199949 Retrospective
cohort  study
III-3 Review  a  large  multicentre
experience  with  elderly  trauma
patients  to  isolate  factors  that
might  predict  morbidity  and
mortality.
326  older  (≥60)  ED
patients,  who
sustained  blunt
trauma,  such  as
motor  vehicle  crash,
fall  from  a  height
(slip  and  fall  injuries
excluded)*****
Mortality:  The  overall  mortality  was  18.1%.  Fifty
two of  59  patients  survived  for  at  least  24  h.
aDesignation of the National Health and Medical Research Council (NHMRC) level of evidence21 according to type of research question. Level I: A systematic review of level II studies. Level
II: a prospective cohort study. Level III-1: A pseudorandomised controlled trial. Level III-2: Analysis of prognostic factors among untreated control patients in a randomised controlled
trial. Level III-3: A retrospective cohort study. Level IV: Case studies, or cohort study of patients at different stages of diseases.
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isit.  Five  studies  investigated  this  negative  outcome  in  ED
atients,  who  were  older  than  75  years28,39,40,48,55. These
tudies  in  the  75+  ED  population  found  an  ED  readmission
ate  of  5.6%  within  14  days 28,  12%—17.1%  within  28  days39,40
nd  6.2%—24%  within  90  days48,55.  The  ED  readmission  rates
f  ED  patients  aged  65+  are  comparable  to  the  aged  75+
D  population.  Studies  indicated  that  10.3%—19.3%  of  ED
atients,  who  are  65+,  experienced  an  ED  readmission
ithin  30  days  of  the  index  visit43,45,46,52,54,  and  a  rate
etween  17.2%  and  26%  within  90  days19,43,44.  Only  one
tudy  measured  this  outcome  after  6  months  and  identiﬁed
hat  42.9%  of  492  older  patients  revisited  the  ED  within  this
imeframe54.
The  prospective  cohort  studies  by  Hastings19,44,45,
ayers30,  and  McCusker53,54 investigated  ED  readmission  in
he  older  ED  population  and  centred  their  interest  on
atients’  subsequent  hospitalisation.  McCusker  found  a  hos-
italisation  rate  of  10.2%  in  older  (≥65)  patients,  who
ere  discharged  from  ED  seven  days  before  their  hospital
dmission54.  Sayers  ﬁndings  were  a  hospitalisation  rate  of
%  within  14  days  of  the  index  ED  visit30.  Within  30  days,
0.9%—14%  of  the  ED  patients  were  admitted  to  hospital45,54.
astings  identiﬁed  a  13.3%—18.3%  hospitalisation  rate  in
lder  ED  patients,  within  90  days  of  their  ED  visit19,44 and
ccording  to  McCusker,  17.6%  of  1620  older  ED  patients,  who
ere  discharged  home,  experienced  a  hospital  admission
ithin  six  months53.
nstitutionalisation
n  this  context,  the  term  institutionalisation  refers  to
atients’  commitment  to  institutions,  such  as  a  long-term
are  facility.  Six  studies  investigated  institutionalisation  in
ohorts  including  older  persons  who  were  discharged  from
he  ED  to  their  location  prior  to  their  ED  visit41,44,45 and  in
ohorts  including  patients  who  were  either  discharged  to
heir  prior  location  or  were  directly  hospitalised  after  their
D  visit20,23,48.  Data  suggest  that  approximately  three  per-
ent  of  older  ED  patients  will  live  in  a  nursing  home  within
ix  months  after  their  presents  to  ED20,41. This  number  did
ot  signiﬁcantly  alter  when  compared  with  earlier  measured
ime  points.  According  to  Hastings,  the  institutionalisation
ate  was  1.4%  within  30  days,  and  2.6%  within  90  days  of  the
ndex  visit44,45.  However,  patients  aged  75  years  and  aged
5+  fallers  seems  to  have  an  increased  risk  of  admission  to
ong-care  facilities  after  they  are  discharged  from  ED.  7.5%
nd  13%  respectively  experienced  a  nursing  home  admission
ithin  90  days  and  six  months23,48.
dverse  events  potentially  related  to  suboptimal
D practice
nder  triage  of  illness  severity
ight  papers  focused  on  triage,  in  relation  to  older  ED
atients57—64.  Triage  is  the  process  of  determining  the
rder  and  priority  of  treatments  based  on  the  severity  of
atients’  conditions.  Suboptimal  triage  results  in  unsuitable
r  delayed  patient  management62 and  thus  may  negatively
nﬂuence  the  patient’s  health  outcome57,61.  Hwang’s  com-
arative  study  suggests  that  older  adults  with  hip  fractures
nd  cognitive  impairment  have  a  signiﬁcant  likelihood  of
eceiving  delayed  pain  assessment  and  treatment64.  Accord-
c
f
p
rL.  Schnitker  et  al.
ng to  Ray  and  co-workers,  who  prospectively  determined
he  accuracy  of  the  initial  diagnosis  suspected  by  the  ED
hysician  in  514  older  ED  patients,  in  20%  of  older  ED  patients
 missed  diagnosis  was  noted  and  32%  received  inappro-
riate  initial  treatment.  The  in-hospital  mortality  rate  was
igniﬁcantly  higher  in  patients  with  inappropriate  initial
reatment61. Further,  Khan  and  co-workers  asserted  that
pproximately  28%  of  older  (≥80)  ED  patients  are  discharged
rom  EDs  with  unrecognized  health  issues 58.  The  most
requent  missed  diagnoses  reported  were  cognitive  impair-
ent,  anaemia,  and  functional  and  psycho-social  issues58.
he  studies  by  Grant57,  Lane59,  Magid63 and  Montout60 com-
ared  older  patients  with  younger  cohorts,  with  similar
cute  conditions.  They  found  that  age  appeared  to  be  an
ndependent  factor  inﬂuencing  the  process  of  emergency
uality  of  care57,59,60,63.
ack  of  recognition  of  geriatric  syndromes  and
epression
his  review  identiﬁed  15  papers  pertaining  to  the  lack  of
ecognition  of  common  geriatric  issues,  mainly  cognitive
mpairment  and  falls23,29,41,65—76 and  three  papers  on  the  lack
f  detection  of  depression  in  older  ED  patients77—79.
A  prospective  cohort  study  by  Kakuma  and  co-workers
howed  that  older  (≥66)  delirious  patients,  whose  delirium
as  not  detected  (43.3%  of  the  sample)  in  the  ED,  had  the
ighest  mortality  rate  over  six  months  after  ED  discharge70.
outine  screening  of  patient’s  cognitive  function  is  not  com-
on  practice  in  ED,  resulting  in  undetected  delirium  in
3%—76%  of  the  cases66,67,69,70.  In  addition,  the  diagnosis  of
elirium  was  not  documented  in  40%—83%  of  the  patients
ith  delirium  66,72.  According  to  Hustey  and  co-workers,
ocumentation  of  patient’s  cognition,  such  as  orientation,
emory  or  perceptual  disturbances  is  poor68 and  not  avail-
ble  in  88%  of  cases74,  even  in  older  persons  with  existing
ognitive  issues.
Older  patients  presenting  to  EDs  with  a  fall  have  an
ncreased  risk  of  falling  again80.  Approximately  10%  of
atients  who  presented  to  the  ED  with  a  fall,  experienced
 fall  (again)  within  33  days  after  their  ED  visit29 and  13%
f  older  fallers  experience  a  fall  within  six  months23.  How-
ver,  Carpenter  indicated  in  a  prospective  observational
tudy  that  of  all  older  ED  patients,  excluding  patients  who
ere  admitted  to  the  ED  with  a  fall  or  fall-related  injury,
4%  experience  a fall  within  six  months  after  their  ED
isit41. Older  ED  patients,  even  those  with  an  ED  fall-related
resentation,  do  not  receive  guideline-recommended  diag-
ostic,  preventive  interventions  or  appropriate  follow  up
are65,71,73,75.  Most  patients  were  not  asked  about  their  his-
ory  of  falls  or  other  fall  risk  factors  and  most  patients
eceived  only  follow  up  care  for  their  injury-related  issues
nd  received  no  follow-up  care  to  an  interdisciplinary  team
o  address  the  fall  itself65,71,73.
Depression  is  highly  prevalent—–15%—30%  of  older  ED
atients  have  this  mood  disorder77—79. However,  it  is  poorly
ecognized  in  geriatric  ED  patients77—79.  In  a  prospective
ross-sectional  observational  study  by  Meldon,  physicians
ailed  to  recognize  depression  in  all  70  of  259  older  (≥65)
atients  who  were  positively  screened  for  depression  by  the
esearcher79.
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Fig.  2  Adverse  events  in  emergency  departments  reported  for  older  people.  Note:  Each  column  indicates  total  prevalence  of  all
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ppapers referring  to  each  speciﬁc  adverse  event.  Multiple  shaded
individual column,  different  shaded  sections  represent  publish
smallest prevalence,  and  the  lightest  shade  representing  larges
Although  ageing  is  associated  with  decreased  perfor-
mance  in  (instrumental)  activities  of  daily  living,  there  is
always  a  reason  why  the  older  person  (suddenly)  cannot
cope  with  these  every  day  tasks.  The  actual  (root)  cause
of  failure  to  perform  activities  of  daily  living  is  usually  not
assessed  in  ED,  because  ED  providers  mainly  focus  on  results
of  functional  decline,  such  as  fractures,  burns,  or  dehydra-
tion.  Ehrlich  examined  patients  aged  65+  years  who  had
experienced  a  burn—–only  four  percent  of  the  77  older  per-
sons  were  referred  to  a  social  worker  to  address  whether
additional  services  were  required  and  referral  was  made  to
home  care  agencies  for  only  three  percent  of  the  patients76.
Adverse  medication-related  events
Eleven  studies  regarding  pharmaco-therapeutic  issues  in
older  ED  patients,  who  may  have,  due  to  ageing  (altered
drug  kinetics  and  dynamics,  and  greater  prevalence  of
co-morbidities  and  poly-pharmacy),  an  increased  risk  of
adverse  drug  events,  were  identiﬁed46,81—90. All  studies
investigated  suboptimal  pharmacotherapy  administered  in
the  ED  or  at  ED  discharge.  Suboptimal  pharmacotherapy
is  deﬁned  for  this  paper,  according  to  the  199791 and
updated  200392 Beers  Criteria,  as  prescriptions  of  Poten-
tial  Inappropriate  Medication  (PIM),  inappropriate  dosage
administration,  and  prescriptions  that  cause  drug-drug  or
drug-disease  interactions.  Several  studies  indicate  that
approximately  3.6%—19.9%  of  the  older  ED  patients  receive
suboptimal  pharmacotherapy  in  EDs82,87,90 and  5.6%—31.8%
p
p
a
pmns  indicate  more  than  one  paper  has  contributed  data.  In  an
evalence  rate  of  each  paper,  with  darkest  shades  referring  to
lished  prevalence  rate.
f  older  patients  receive  inappropriate  medication  upon  ED
ischarge46,85,86,89.  Studies  identiﬁed  that  suboptimal  phar-
acotherapy  is  associated  with  increased  risk  for  adverse
vents 85, negative  health  outcomes,  or  decreased  health
elated  quality  of  life86. Emergency  physicians  either  did
ot  detect93 or  did  detect  51.2%88 of  the  cases  with  pre-
xisting  suboptimal  pharmacotherapy.  Routine  screening
or  pharmaco-therapeutic  issues  is  not  common  practice
n  ED 81 and  discordance  in  patients’  medication  lists  is
ften  found90.  These  shortcomings  may  exacerbate  adverse
edication-related  events  in  the  older  ED  population.
Figure  2  tabulates  an  overview  of  quantitative  data
esults  of  different  research  studies  related  to  adverse
vents  potentially  related  to  suboptimal  ED  practice,
ncluding  under  triage  of  illness  severity,  lack  of  recogni-
ion  of  geriatric  syndromes  and  depression,  and  adverse
edication-related  events.
dverse  communication-related  events
wo  prospective  cohort  studies  investigated  adverse  events
elated  to  communication12,94.  Stiell  and  co-workers  found
hat  communication  gaps,  such  as  missing  information  that
s  essential  to  patient  care,  are  more  common  in  older  ED
atients  and  that  those  information  gaps  are  associated  with
rolonged  stays  in  EDs94.  A  survey  of  practicing  emergency
hysicians  indicated  that  emergency  physicians  experience
 high  level  of  communication  problems  with  older  patients,
atients’  general  practitioners  or  nursing  home  staff12.
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iscussion
his  review  indicates  that  older  patients  experience  nega-
ive  health  outcomes  and  adverse  events  in  association  with
heir  ED  attendance.  EDs  provide  critically  important  ser-
ices  to  older  people.  The  ED  may  be  the  ﬁrst  contact  with
ealth  care  providers  in  a  time  of  crisis.  ED  clinicians  have
n  opportunity  to  identify  both  the  presenting  issue,  addi-
ional  complex  care  needs  and  speciﬁc  care  requirements
o  prevent  complications.  However,  the  ﬁrst  question  that
eeds  to  be  addressed  is  whether  or  not  these  outcomes
nd  events  are  preventable  in  the  current  ED’s  fast-paced
odel  of  care.  Secondly,  whether  the  EDs  current  design  is
apable  of  assessing  and  managing  older  patients’  complex
are  needs.  There  is  evidence  that  older  ED  patients  beneﬁt
rom  speciﬁc  interventions,  such  as  interdisciplinary  geri-
tric  assessments20,95.  Though,  it  is  uncertain  whether  these
nterventions  suit  the  current  episodic  and  disease-oriented
odel  of  care  in  the  majority  of  EDs.
Already  existing  concerns  and  expectations  to  improve
he  model  of  care  of  this  vulnerable  ED  population9,  in
ombination  with  this  review’s  results,  may  increase  the
wareness  of  health  care  professionals  providing  emergency
are  about  the  speciﬁc  care  issues,  such  as  under  rec-
gnizing  of  cognitive  impairment  and  medication  errors,
xperienced  by  this  increasing  proportion  of  the  ED  popu-
ation.  The  results  could  be  used  to  guide  ED  practices  and
nitiate  and  support  improvement  efforts.  Several  strategies
ave  been  undertaken  to  assess96 and  improve  care  for  the
lder  ED  population97—103 and  our  ﬁndings  reﬂect  the  needs
nd  importance  of  those  quality  improvements.  The  pre-
ious  literature  review  by  Aminzadeh  in  2002  highlighted
he  signiﬁcant  negative  health  outcomes  in  the  older  ED
opulation10.  This  updated  review  identiﬁes  that  the  lat-
st  literature  (2001—2010)  does  not  show  any  signiﬁcant
mprovement  in  rates  of  negative  health  outcomes  in  this
opulation  group19,23,26,27,31,39,41,44—46,50,56.  Although  there  is
 lack  of  evidence  about  the  health  outcomes  resulting
rom  adverse  events  occurring  related  to  suboptimal  ED
ractice,  it  appears  that  these  events  are  preventable  and
ay  improve  outcomes  through  the  application  of  evidence-
ased  practice100,102,104.
A  limitation  regarding  the  generalisability  of  the  ﬁndings
n  this  review  was  that  there  was  a  signiﬁcant  variation  in
he  age  of  the  study  participants  among  studies.  Although
ge  itself  is  identiﬁed  as  a  risk  factor  for  negative  health
utcome10,  we  were  interested  to  discover  the  outcomes
nd  adverse  events  occurring  in  the  older  ED  population  in
eneral  and  most  of  the  studies  examined  patients  older
han  65  years  and  a  few  studies  patients  over  75  years.
his  also  accounts  for  the  different  patient  characteristics,
uch  as  age,  pre  morbid  function,  the  location  the  patients
ame  from  before  ED  admission,  or  discharge  diagnosis,  all
f  which  may  inﬂuence  their  health  outcomes  or  increases
heir  risk  for  particular  adverse  events10,105,106. Particu-
arly  noticeable  was  that  risk  factors  for  negative  health
utcomes10,19,105 were  often  a  reason  to  exclude  patients
rom  participation.  People  with  dementia  and  nursing  home
esidents  were  frequently  excluded.  This  suggests  that  the
umbers  of  older  people  experiencing  negative  health  out-
omes  and  adverse  events  may  be  underestimated.L.  Schnitker  et  al.
Older  people  experience  longer  waiting  times  in  ED10
nd  thus  require  longer  periods  of  nursing  support,  such  as
oileting  and  feeding.  They  are  also  exposed  to  extended
eriods  of  immobility.  Hard  stretchers,  other  uncomfortable
acilities,  and  ED’s  fast-paced  structure  increase  the  risk  of
dditional  fatigue,  pressure  ulcers  and  unsupervised  mobil-
sation.  Although  we  included  search  terms  as  ‘pressure
lcer’,  ‘dehydration’,  ‘incontinence’,  and  ‘fall’,  surprisingly
e  did  not  ﬁnd  studies  relating  to  the  incidence  of  these
ssues  in  the  older  ED  population.
Further  research  should  include  above-mentioned  issues
long  with  the  review’s  results  regarding  negative  health
utcomes  and  adverse  events  related  to  suboptimal  ED  prac-
ice.  An  investigation  of  the  preventable  nature  of  these
vents  and  outcomes  by  identifying  and  reﬂecting  on  the
est  practice  evidence  directed  at  ED  processes  and  struc-
ure  in  caring  for  older  ED  patients  to  achieve  desired  health
utcomes,  is  warranted.
onclusion
lder  people  with  their  speciﬁc  care  and  medical  needs
re  vulnerable  to  preventable  adverse  events  in  ED  envi-
onments.  This  review  has  updated  information  on  negative
utcomes  and  added  to  the  literature  a  summary  of  adverse
vents  occurring  in  older  ED  patients.  However,  we  do  not
now  if  the  current  fast  ED  structure  and  processes  may
revent  these  adverse  events  and  promote  desirable  health
utcomes.  ED  providers  need  to  become  more  ‘older  patient
riendly’  in  the  next  decades  as  the  numbers  of  older  adults
isiting  the  ED  signiﬁcantly  increases.  Best  practice  for
he  older  ED  population,  regarding  ED  processes  and  struc-
ure  requires  further  investigation  to  underpin  improvement
fforts.  Research  and  examples  of  models  of  care  showing
ffective  interventions  for  improving  quality  of  care  of  older
D  patients  and  their  health  outcomes  should  be  identiﬁed
nd  championed  (Box  1)  .
Box  1  Keypoints
Negative  outcomes  and  adverse  events  in  the  older  ED
population
1. Common  negative  outcomes  are  functional  decline,
death,  ED  readmission  and  subsequent  hospitalisa-
tion,  and  institutionalization.
2.  Adverse  events  include  under  triage  of  illness  sever-
ity,  lack  of  recognition  of  geriatric  syndromes
and  depression,  suboptimal  pharmacotherapy  and
adverse  communication  related  events  are  com-
mon.
3.  Many  negative  health  outcomes  and  adverse  events
in  the  older  ED  population  are  potentially  pre-
ventable.  Increase  awareness  of  outcomes  and
adverse  events  will  enable  ED  providers  to  target
improvement  strategies  to  achieve  desirable  health
outcomes  in  this  vulnerable  ED  population.
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COMPARED with younger personswho present to emergency depart-ments (EDs), older people have an
increased risk for negative health outcomes,
such as functional decline, ED readmission,
hospitalization, institutionalization, and death
(Aminzadeh & Dalziel, 2002; Schnitker,
Martin-Khan, Beattie, & Gray, 2011). Because
of decreased restorative physical capacity re-
lating to aging and a diagnostic process that
may be complicated by comorbidities, atypi-
cal presentation of common diseases, and fre-
quent polypharmacy issues, older persons in
the ED are at increased risk for suboptimal
care, including the lack of recognition of geri-
atric syndromes, undertriage of illness sever-
ity, and medication-related adverse events
(Schnitker et al., 2011). There is evidence
that older cognitively impaired patients have
an even higher risk of experiencing negative
outcomes when presenting to EDs than older
persons without cognitive issues (Friedmann
et al., 2001; Kakuma et al., 2003; McCusker
et al., 1999; Meldon et al., 2003). It has been
suggested that not recognizing cognitive im-
pairment is associated with increased mor-
tality compared with older persons whose
cognitive impairment was recognized in the
ED setting (Kakuma et al., 2003).
Older ED patients with cognitive impair-
ment may experience interactions with
multiple ED workers who often have limited
knowledge of how best to care for geriatric
patients. Patients’ general health status, the
consequences of an intercurrent acute illness
(e.g., pain, fatigue, dehydration, and hunger),
their psychosocial factors (e.g., response to
stress), and the ED’s physical environmental
characteristics, such as high noise levels,
crowding, and limited signs for orientation
support (e.g., clocks, calendars, and light of
the day), are some of the elements that may
confound confusion and associated behavior
in the ED setting. Caring for an acutely ill older
person with impaired cognition and related
behavioral and/or psychological symptoms
of dementia (BPSD) is associated with in-
creased staff burden (Black & Almeida, 2004;
Sourial, McCusker, Cole, & Abrahamowicz,
2001). BPSDs, such as agitation, aggression,
wandering, or vocalization, can impact on
the ED’s time management and routines. A
patient’s behavior may negatively influence
collaboration in diagnostic procedures and
invasive treatment, which may lead to ethical
or safety issues. Older ED patients with
cognitive impairment may have difficulties
communicating accurate and comprehensive
information, including their clinical, func-
tional, social circumstances, and medication
use, which prevents gathering a comprehen-
sive medical history of the patient to ensure a
comprehensive care plan and safe discharge.
Furthermore, older persons with dementia
may have problems verbalizing their pain ex-
perience to ED staff, which may result in un-
derrecognition and undertreatment of pain.
Ideally, older persons with cognitive im-
pairment should receive emergency care that
prevents adverse events and achieves good
health outcomes. There is good evidence to
suggest that patients’ negative health out-
comes can be minimized through evidence-
based practice (Hastings & Heflin, 2005;
Higashi et al., 2005; McCusker et al., 2001).
The aim of this systematic literature review
was to identify relevant evidence-based prac-
tice that improves, maintains, or assesses the
health of cognitively impaired older persons
in the ED. The primary focus of this study was
research based in the ED, but where appropri-
ate, research in the acute care setting was also
identified as being potentially relevant.
METHODS
A systematic review of research-based litera-
ture indexed in CINAHL, MEDLINE, PubMed,
PsycINFO, and Cochrane Library databases
was carried out to identify articles published
in the English language, evaluating interven-
tions for persons aged 65 years and older with
cognitive impairment presenting to EDs. In
addition to strategies to improve the care of
cognitively impaired older adults in ED set-
tings, interventions carried out in acute care
services, which are likely applicable in the
processes and structure of emergency care,
Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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were also reviewed. The search was per-
formed using the following subject terms and
key words: aged; old*; elder*; delirium; de-
mentia*; amnestic cognitive disorder*; con-
fusion; cognitive impairment; emergency de-
partment*; emergency service*; health facil-
ity department*; health care setting*; hospi-
tal*; patient care; evidence-based practice*; in-
tervention*; treatment*; protocol*; and guide-
line*. Table 1 presents the inclusion and exclu-
sion criteria applied to the iterative process to
obtain all relevant articles. One author (L.S.)
identified relevant manuscript titles; subse-
quently, two authors (L.S., M.M.K.) indepen-
dently reviewed and discussed discrepancies
by consensus, by abstract, and by full text.
A further hand search of bibliographic refer-
ences of retrieved articles was conducted. In
addition, public resources for evidence-based
clinical practice guidelines, including the
Agency for Healthcare Research and Quality
(the National Guidelines Clearing House), the
National Health and Medical Research Coun-
cil, Australia, the National Institute for Health
and Clinical Excellence, and the United King-
dom, and the British, American, and Aus-
tralian geriatrics societies, were searched.
Guidelines’ references lists were searched to
identify studies not captured in the initial
database search. Figure 1 outlines the full
process for the selection of articles accord-
ing to the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA)
statement (Liberati et al., 2009).
A methodological quality appraisal of the
identified clinical trials was performed includ-
ing study design, participants, intervention,
outcome measures, and results (see Table 2—
Evidence Hierarchy). Table 3 (Supplemental
Digital Content Evidence Table 3 available at:
http://links.lww.com/AENJ/A13) contains in-
formation about all articles reviewed.
RESULTS
Articles were culled by reviewing title, ab-
stract, and full text, which identified 36
research articles relevant to this review; a
hand search of the references in those arti-
cles resulted in seven additional articles. Ten
Table 1. Literature search—inclusion and exclusion criteria
Inclusion criteria Exclusion criteria
Older persons 65 years and older Cost-effectiveness analysis
People with cognitive impairment, such as
dementia, mild cognitive impairment,
delirium, cognitive disorders, and confusion
Emergency department
Acute care hospitals
Interventions/best practice to improving care or
health outcomes of older persons with
cognitive impairment
Interventions that are “likely” to suit the
fast-paced ED environment and clinical
processes
Prevalence and incidence of cognitive
impairment in the older ED population
Descriptive studies (risk factors or predictors)
Outcomes of older persons with cognitive
impairment not associated with interventions
Prevention of cognitive impairment in the
general population
Cognitive screening tools not tested in ED or
acute care setting
Diagnosis and long-term treatment of dementia
to improve long-term outcomes, such as
prolonged independence or to slowing down
disease progression
Neuroimaging
Endurance of interventions exceeding the
maximum length of ED stay of older ED
patients; approximately 24 hr
Note. ED = emergency department.
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Figure 1. PRISMA flow diagram. From Liberati, Altman, Tetzlaff, Mulrow, Gotzsche, Ioannidis, Clark,
Devereaux, Kleijnen, and Moher (2009). Copyright 2009 by PRISMA. Reprinted with permission.
Table 2. Designation of the National Health and Medical Research Council (NHMRC, 2009)
level of evidence according to type of research question
Level I A systematic review of Level II studies
Level II A randomized controlled trial or a study of test accuracy with an independent, blinded
comparison with a valid reference standard, among consecutive persons with a
defined clinical presentation
Level III-1 A pseudorandomized controlled trial or a study of test accuracy with an independent,
blinded comparison with a valid reference standard, among nonconsecutive persons
with a defined clinical presentation
Level III-2 A comparative study with concurrent controls or a comparison with reference standard
that does not meet the criteria for Level II and III-1 evidence
Level II-3 A comparative study without concurrent controls or a diagnostic case—control study
Level IV Case series with either posttest or pretest/posttest outcomes or studies of diagnostic
yield with no reference standard
Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
Article: TME200199 Date: April 24, 2013 Time: 16:26
158 Advanced Emergency Nursing Journal
studies were carried out in emergency set-
tings, 31 studies were carried out in acute
care hospitals, and two studies were carried
out in both settings (intervention initiated in
ED and continued in the acute care setting).
A number of themes emerged from this lit-
erature search. We identified four categories
of best practices for improving the quality of
care for cognitively impaired older persons,
including:
1. interventions designed to improve
recognition of cognitive impairment and
subsequent provision of care;
2. interventions designed to prevent acute
confusion (delirium);
3. interventions to enable management of
behavioral and/or psychological symp-
toms; and
4. other interventions.
The study results are presented according
to this classification.
Interventions Designed to Improve Cognitive
Impairment Recognition and Subsequent
Provision of Care
There is evidence that suggests that recogni-
tion of cognitive impairment in the ED setting
improves outcomes (Kakuma et al., 2003),
and several interventions to improve recogni-
tion of cognitive impairment were identified,
including cognitive screening interventions.
Many cognitive screening tests are available,
of which only a few are applicable to acutely
ill older persons presenting to EDs. Six arti-
cles regarding suitable screening options for
the improvement of detection of cognitive
impairment were found (Boyd et al., 2008;
Carpenter, Bassett, et al., 2011; Carpenter,
DesPain, Keeling, Shah, & Rothenberger,
2011; Dziedzic, Brady, Lindsay, & Huff, 1998;
Monette et al., 2001; Wilber, Carpenter, &
Hustey, 2008;Wilber, Lofgren, Mager, Blanda,
& Gerson, 2005), of which one used an ED
high-risk case finding discharge tool (Brief
Risk Identification for Geriatric Health Tool
[BRIGHT]) to recognize cognitive deficits.
One article focused specifically on a screening
tool to detect delirium (ConfusionAssessment
Method [CAM]) in the older ED population
(Monette et al., 2001). The Orientation Mem-
ory Concentration Test, which evaluates for
orientation, registration, and attention, has
the highest specificity of 65% in combination
with a 95% high sensitivity (Carpenter, Bas-
sett, et al., 2011) compared with other short
cognitive screening tools (Boyd et al., 2008;
Carpenter, Bassett, et al., 2011; Carpenter,
DesPain, et al., 2011; Wilber et al., 2005;
Wilber et al., 2008). Although not validated
in ED, in most studies testing short cognitive
screening tools, the Mini-Mental State Exam-
ination (MMSE), a 30-point questionnaire,
was applied as an independent reference
standard. Initially validated in hospitalized
older persons by Inouye (1990), the CAM has
also been identified as a suitable screening
tool to identify delirium in older ED patients
by one study. Monette et al. (2001) evaluated
the CAM carried out by a nonphysician and
concluded that the CAM was sensitive (86%),
specific (100%), reliable, and easy to use.
Studies by Lacko, Bryan, Dellasega, and
Salerno, (1999), Lacko et al. (2000), Rock-
wood et al. (1994), and Tabet et al. (2005) in-
vestigated actions to improve the recognition
of delirium in older persons admitted to acute
care services. Educational interventions,
which were tested in a before–after and case–
control study, improved staff’s knowledge
and delirium recognition (Rockwood et al.,
1994; Tabet et al., 2005), and there is evidence
that they may prevent delirium in older hospi-
talized persons, including those with a preex-
isting dementia diagnosis (Tabet et al., 2005).
Studies by Lacko et al. (Lacko, Bryan, Del-
lasega, & Salerno, 1999; Lacko et al., 2000),
although based on small sample sizes (N = 43
and 45), also resulted in improved ability of
nursing staff to recognize delirium after an ed-
ucation program and the implementation of a
standardized protocol for delirium detection
(which included the use of screening tools for
cognitive impairment and delirium). Two fur-
ther research articles focused on the impact
on the provision of care when early cogni-
tive screening was applied in EDs (Hustey,
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Meldon, Smith, & Lex, 2003; Salen, Heller,
Oller, & Reed, 2009). Hustey et al. (2003)
investigated whether ED physicians would
change care plans if they were made aware
of mental status impairment, which was inde-
pendently assessed by the research team, and
found that none of the 74 patients with delir-
iumor cognitive impairmentwithout delirium
received altered actions regarding disposition
and follow-up arrangements. Another study
by Salen et al. (2009) found that, after noti-
fying the primary care providers of patients
with identified cognitive impairment in the
ED, 22 of the 30 patients did not receive fur-
ther cognitive evaluation (Salen et al., 2009).
Interventions Designed to Prevent Acute
Confusion (Delirium)
Besides the study by Tabet et al. (2005),
described previously, who determined
that delirium could be prevented in older
inpatients (older than 70 years) through
staff education, another study focusing on
improving prescribing practices using an
interdisciplinary education program found
that this program reduced the prescription of
potentially deliriogenic medications by 57%
(Pierre, 2005). Nineteen other studies were
identified that emphasized interventions
regarding (1) avoidance of acute confusion
occurrence (primary prevention), (2) treat-
ment of delirium in early stages before it
causes significant morbidity (secondary pre-
vention), and (3) both primary and secondary
delirium prevention in older persons.
Primary Delirium Prevention
The effectiveness of interventions designed
to reduce delirium incidence in older patients
was investigated in several studies (Bo et al.,
2009; Gurlit & Mollmann, 2008; Lundstrom,
Edlund, Lundstrom, & Gustafson, 1999;
Nagley, 1986; Wanich, Sullivan-Marx,
Gottlieb, & Johnson, 1992). A prospective
observational study by Bo et al. (2009) sug-
gested that admission from ED to a specific
geriatric unit, compared with a general
medical unit, was associated with lower
incidence of delirium (p < 0.001) among
medical inpatients 70 years and older. An
intervention study by Lundstrom et al. (1999)
concluded that older surgical patients with
a femoral neck fracture (admitted through
EDs) also benefited from an intervention
program consisting of staff education, the
involvement of geriatricians in care, im-
proved environment, active nutrition, and
individual care. Delirium incidence was
significantly lower (30.6%) in this high-risk
patient group than that in historical controls
(42.9%–61.3%; Lundstrom et al., 1999).
Although there were no controls involved in
a posttest intervention study carried out by
Gurlit and Mollmann (2008), these authors
also suggested that delirium incidence in
older surgical patients was reduced after
introducing geriatric nurses as an essential
part of the perioperative team. Nursing
interventions, such as early mobilization,
environmental and sensory modifications,
maintaining nutritional intake, orientation
support, and optimal communication, were
also investigated as a sole solution to pre-
vent delirium in older hospitalized patients
(Nagley, 1986; Wanich et al., 1992). Despite
a significantly improved functional status
during hospitalization (self-care and activities
of daily living) in the nursing intervention
group (n = 135), Wanich et al. (1992) did
not find altered delirium incidence compared
with the control group (n = 100). Although
underpowered, Nagley’s study tested nursing
interventions aimed at preventing acute
confusion in patients with no evidence of
confusion on admission. Thirty older medical
inpatients were compared with 30 patients
receiving usual care, and the interventions
were not effective in reducing the incidence
of acute confusion at Day 4 of hospitalization
(five delirium cases in intervention group
vs. three delirium cases in control group;
Nagley, 1986).
Secondary Delirium Prevention
Seven studies were identified, of which three
were randomized controlled trials (RCTs),
in the acute care setting that focused on
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interventions targeting older patients with
delirium (Briskman, Dubinski, & Barak,
2010; Cole et al., 1994, 2002; Lundstrom
et al., 2005; Naughton et al., 2005; Pitkala,
Laurila, Strandberg, & Tilvis, 2006; Young
& George, 2003). An initial RCT carried out
by Cole, Fenton, Engelsmann, and Mansouri
(1991) investigated the effect of a geri-
atric psychiatry consultation on psychiatric
symptoms (confusion, anxiety, depression,
and behavioral disturbances) and functional
status in inpatients without delirium. Despite
positive trends for improved scores in the
intervention group, they found a significant
difference only in anxiety scores. After this
study, Cole et al. (1994, 2002) tested in two
subsequent RCTs whether this intervention
and the involvement of a geriatric nurse in
patients’ daily care were effective in patients
with delirium. The authors found that older
patients with delirium in the intervention
group had significantly improved cognitive
function scores at 8 weeks (Cole et al., 1994).
However, this study showed no significant
differences in behavior disturbances, re-
straints use, hospital length of stay (LOS),
discharge rates, discharge location, and mor-
tality. In the third study by Cole et al. (2002),
the authors could not show that systematic
detection and multidisciplinary care of
delirious patients were beneficial in reducing
the time to cognitive recovery. Pitkala et al.
(2006, 2008) investigated in an RCT the
effect of a multicomponent geriatric inter-
vention for older patients with delirium (N =
174), of whom 31% had premorbid dementia,
and found that (1) the intervention group
(n = 87) experienced a significantly faster
improvement in the intensity and symptoms
of delirium (p = 0.02), (2) they had a shorter
LOS (p = 0.03), (3) there was a significant im-
provement in cognition at 6 months between
the two groups (p = 0.05), and (4) at hospital
discharge the intervention group experi-
enced a significant higher subjective health
and health-related quality of life than the
control group. Another controlled interven-
tion study by Lundstrom et al. (2005) using a
multifactorial delirium intervention strategy
and a pretest/posttest study carried out by
Naughton, Moran, Kadah, Heman-Ackah, and
Longano (1995), which investigated early
recognition of cognitive impairment in the ED
and a subsequent admission to a specific de-
signed acute geriatric unit, found significantly
reduced delirium prevalence (Lundstrom et
al., 2005; Naughton et al., 1995), hospital
LOS, and mortality (Naughton et al., 1995).
Briskman et al. (2010) retrospectively inves-
tigated the hospital LOS and mortality rate
of 191 older patients (56% of whom had a
prerecognized diagnosis of dementia) with a
diagnosis of delirium treated with a typical
antipsychotic (e.g., haloperidol), a second-
generation antipsychotic (e.g., risperidone),
or no pharmacological treatment. They found
that the untreated group had a statistically
significant longer mean duration of delirium
episodes and a higher mortality than the treat-
ment groups of which the risperidone group
had the shortest hospital LOS (shorter times
to resolve delirium symptoms) and lowest
mortality rates (Briskman et al., 2010). Young
and George (2003) investigated whether the
implementation of delirium guidelines in
acute care hospitals and associated teaching
sessions improved process of care and patient
outcomes. Other than the documentation
of patients’ hearing status in their medical
records, they found no other significant
differences in patient outcomes between the
intervention group (n = 88) and the patients
in the control hospitals (n = 37; Young &
George, 2003).
Primary and Secondary Delirium Prevention
Seven studies, including a study partly carried
out in the ED setting and two RCTs, focused
on interventions designed to both prevent
delirium incidence and speed the rate of delir-
ium recovery (Gustafson et al., 1991; Inouye
et al., 1999; Kalisvaart et al., 2005; Marcan-
tonio, Flacker, Wright, & Resnick, 2001;
Milisen et al., 2001; Vidan et al., 2009; Wong
Tin Niam, Bruce, & Bruce, 2005). Five of the
seven studies included older persons with hip
fractures (Gustafson et al., 1991; Kalisvaart
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et al., 2005; Marcantonio et al., 2001; Milisen
et al., 2001; Wong Tin Niam et al., 2005). A
pretest/posttest study by Milisen et al. (2001)
used an interdisciplinary program for delirium
in older patients with hip fractures (N= 120),
which was initiated in the ED setting by ed-
ucational strategies and the implementation
of a delirium screening tool. After surgery,
patients in the intervention group (n = 60)
were admitted to a surgical wardwhere, in ad-
dition to education and systematic screening
for delirium, consultative services by trained
unit-based resource nurses and administration
of pain medication on a scheduled basis were
implemented. Although there were no signif-
icant differences in the incidence of delirium
between the intervention (n = 12) and
control groups (n = 14), the duration of delir-
ium was shorter (p = 0.03) and less severe
(p = 0.02), and patients in the intervention
group experienced fewer memory problems
(p = 0.05) than patients with delirium in
the control group. Hospital LOS, functional
status, and mortality at 3 months were
not significantly different between the two
groups (Milisen et al., 2001). The randomized
placebo controlled clinical trial of Kalisvaart
et al. (2005) determined the effectiveness of
a pharmacological prophylaxis (haloperidol,
1.5 mg/day preoperatively through 3 days
postoperatively) in a cohort of 430 older
patients undergoing hip surgery (approxi-
mately 25% were acute admissions via ED)
at intermediate or high risk of delirium. The
authors found no significant differences in
delirium incidence between the two groups.
Nevertheless, patients in the intervention
group who developed delirium experienced
significantly less severe and shorter duration
of delirium symptoms than patients receiving
placebos. An RCT conducted by Marcantonio
et al. (2001) found that among older patients
with hip fractures, a proactive geriatric
consultation and medically based recommen-
dations, such as discontinuing or limiting use
of psychoactive drugs, discontinuing urinary
catheters, and pain management, were bene-
ficial in reducing delirium incidence (20 cases
of delirium in intervention group [n = 62]
compared with 32 cases in 64 patients
receiving usual care) and preventing severe
delirium (Marcantonio et al., 2001). An
Australian pretest/posttest study, which used
the same interventions as in the RCT of Mar-
cantonio et al. (2001), also found significant
reduction in the number of delirium cases
compared with baseline data (p < 0.0035)
in this high-risk population. However, this
study found no significant differences in du-
ration of delirium between the intervention
(n = 71) and baseline groups (n = 28; Wong
Tin Niam et al., 2005). The comparative
study of Gustafon et al. (1991) with historical
controls focused on older patients with
hip fracture (N = 214), of whom 19% had
preexisting dementia. The authors found that
a geriatric-anesthesiologic intervention pro-
gram was associated with reduced incidence,
severity, and duration of delirium. Two other
studies targeted primary and secondary delir-
ium prevention in nonsurgical older persons
admitted to acute care hospitals (Inouye et
al., 1999; Vidan et al., 2009). A prospective
matched-controlled trial carried out by
Inouye et al. (1999) in 852 older patients at
intermediate (one or two risk factors) or high
risk (three or more risk factors) for delirium,
including patients with dementia (25%),
found that a multicomponent strategy (The
Hospital Elder Life Program [HELP]) targeting
delirium risk factors, including cognitive
impairment, sleep deprivation, immobility,
visual impairment, hearing impairment,
and dehydration, significantly reduced the
number (62 vs. 90 cases of delirium, p =
0.02) and duration of delirium episodes (p =
0.02) in the intervention group (n = 426)
compared with the usual care control group
(n = 426). A European controlled clinical
trial also investigated a multicomponent
intervention for older patients at risk of delir-
ium. This was similar to the HELP; however,
this program was integrated in daily practice
without extra staff. The intervention was ben-
eficial in reducing the incidence of delirium;
however, there were no differences in the
duration and severity of delirium (Vidan et al.,
2009).
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Interventions to Enable Management of
Behavioral and/or Psychological Symptoms
Behavioral changes, such as agitation, aggres-
sion, anxiety, vocalization, disinhibitions,
delusions, and hallucinations in older persons
with cognitive impairment such as delirium
or moderate and severe dementia, are com-
mon. In addition to behavioral disturbance
as a symptom of the disease in people with
dementia and acute behavior changes in per-
sons with delirium, the transition in care as a
result of presenting to a busy ED may exacer-
bate confusion and may be distressing to both
the patient and those caring for them. Five
studies, of which three were RCTs, focused
on interventions to reduce BPSD (Baldwin,
Pratt, Goring, Marriott, & Roberts, 2004; Cole
et al., 1991; Holm et al., 1999; Mador, Giles,
Whitehead, & Crotty, 2004; Miller, Campbell,
Moore, & Schofield, 2004), and two studies
aimed to reduce the use of physical restraints
in older persons (Ahronheim, Morrison,
Morris, Baskin, & Meier, 2000; Mion, Fogel,
et al., 2001). All studies were carried in
the acute care setting. Cole et al. (1991)
investigated the effectiveness of involving
a geriatric psychiatric expert in the care of
older patients with behavior problems and
found that this consultation service did not
significantly reduce disruptive behavior in
35 older persons compared with 28 patients
receiving usual care. A nurse-led intervention
aiming both to decrease levels of agitation
and to reduce the use of psychotropic
medication in hospitalized patients aged
60 years and older with confusion and behav-
ioral problems was also investigated (Mador
et al., 2004). This study determined that the
involvement of an extended practice nurse in
the care of confused patients (36 patients in
the intervention group vs. 35 patients
in control group receiving usual care) was
not effective in reducing agitation, the pre-
scription, and administration of psychotropic
drugs, nor other secondary health outcomes,
such as hospital LOS, discharge destina-
tion, and use of physical restraints. Other
than a decrease in depressive symptoms at
6–8weeks, another RCT investigating a nurse-
ledmental health liaison service for older peo-
ple with cognitive impairment did not find
improved cognitive performance or physical
health between patients in the intervention
and control groups (Baldwin et al., 2004). The
pretest/posttest study by Miller et al. (2004)
evaluating nursing and family support inter-
ventions for older hospitalized persons with
cognitive impairment concluded that this
program decreased discomfort significantly
(p = 0.04). However, there were no signif-
icant differences in other health outcomes
(Miller et al., 2004). Holm et al. (1999) investi-
gated whether a multidisciplinary assessment
and a subsequently personalized treatment
plan were effective in reducing behavioral
problem in people with dementia admitted
to an inpatient unit. The key element of
the program was the accurate identification
and treatment (pharmacological and non-
pharmacological) of the causes of BPSDs to
ultimately improve cognitive and functional
abilities. After the program, the intervention
was successful in reducing behaviors, such
as agitation, vocalization, physical aggres-
sion, and resistive and inappropriate sexual
behavior in 250 persons with dementia, and
it subsequently improved their cognitive and
functional status (Holm et al., 1999).
Restrictive interventions may be used as
an ultimate response to emergency situa-
tions in which patients are dangerous to
themselves or others. However, physical re-
straint has also been used as a solution to
manage behaviors associated with demen-
tia. There are well-documented associated ad-
verse events and ethical issues connected
to the use of restraint. Therefore, interven-
tions have been developed to limit the use of
physical restraint. A physical restraint reduc-
tion program, including fall prevention strate-
gies, delirium assessment, prevention, and
management, and securing therapeutic de-
vices, implemented in two acute care hospi-
tals across 14 units, including 6 intensive care
units (ICUs), was successful in decreasing the
use of physical restraints (any physical or
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mechanical device attached or adjacent to the
person’s body that could not be removed eas-
ily by the patient) by 25% in 9 units (six of
eight non-ICUs and three of six ICUs; Mion,
Fogel, et al., 2001). However, an RCT carried
out by Ahronheim et al. (2000) did not result
in reduced physical restraint use in 48 acutely
ill patients with advanced dementia who had
a palliative care team, aiming to enhance com-
fort, involved in their care compared with
51 patients receiving usual care (Ahronheim
et al., 2000).
Other Interventions
This literature search identified one interven-
tional study carried out in the emergency
care setting itself (Shaw et al., 2003). This
study examined the effects of a multifac-
torial fall prevention intervention designed
for older cognitively impaired ED patients
(MMSE less than 24 during the ED episode and
2 weeks after) who presented to the ED with
a fall. This single-center RCT found no differ-
ence in outcome (number of patients who
fell within 1 year of ED episode, number of
falls, time to first fall, injury rates, fall-related
ED visits, and mortality) between 144 pa-
tients receiving usual care and 130 patients re-
ceiving multicomponent interventions iden-
tifying and treating fall risk factors (Shaw
et al., 2003). Two other studies focused on
interventions to improve patient comfort and
nutritional intake in hospitalized older per-
sons with dementia (Ahronheim et al., 2000;
Wong, Burford, Wyles, Mundy, & Sainsbury,
2008). The RCT of Ahronheim et al. (2000),
described previously, also investigated the in-
volvement of a palliative care team with the
goal of enhancing comfort in patients with
advanced dementia (N = 99). Although more
patients in the intervention group (n = 48)
received a palliative care plan, the palliative
care team did not influence the care in this
group except to decrease the use of intra-
venous therapy (Ahronheim et al., 2000). For
example, the insertion of new feeding tubes
and the use of indwelling urinary catheters
did not differ between the two groups. Wong
et al. (2008) carried a pretest/posttest inter-
vention study and concluded that nutritional
strategies, such as encouraging dietary graz-
ing (offering snacks and more time to con-
sume the meal), volunteers and staff sup-
porting persons with dementia to maximize
nutritional intake during mealtimes, and im-
proved mealtime ambience (soothing music),
are beneficial to improve nutrition in hospital-
ized persons with dementia (as indicated by
increased body mass index at discharge and
increased energy intake during meals; Wong
et al., 2008).
DISCUSSION
This systematic review identified several stud-
ies aimed at identifying care practices for
older patients with cognitive impairment and
for those at risk of delirium, which may re-
sult in improved outcomes. In the ED set-
ting, interventions aiming to improve recogni-
tion of cognitive impairment were common,
and studies carried out in acute care setting
focused mainly on the prevention of delirium,
of which some strategies were initiated in
EDs. Except for the one study showing that
a multifactorial intervention was not effec-
tive in preventing falls, studies carried out in
EDs regarding care practices that meet the
specific care needs of the older ED popula-
tion with cognitive impairment were scarce.
A scoping review carried out by Parke, Beaith,
Slater, and Clarke (2011) also identified little
evidence on interventions targeting this pop-
ulation (Parke et al., 2011).
The aim of this study was to include
interventions that assess the health of older
ED patients. Therefore, our systematic re-
view identified additional studies testing and
comparing short cognitive screening tools.
According to quality indicators for geriatric
emergency care established by Terrell et al.
(2009), recognition of cognitive impairment,
whether it be in the form of dementia, delir-
ium, or other syndromes, is important for the
provision of quality care. Recognition of cog-
nitive impairment helps determine whether
further evaluation is essential, especially for
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those with delirium (which is often caused
by a physical or mental illness and may be
reversible) or those with existing cognitive
impairment identified by the ED provider for
the first time. Because delirium is common in
older ED patients (Elie et al., 2000; Han et al.,
2009; Hustey & Meldon, 2002; Kakuma et al.,
2003; Naughton et al., 1995) and associated
with higher mortality rates (Inouye, Rushing,
Foreman, Palmer, & Pompei, 1998; Kakuma
et al., 2003; McCusker, Cole, Abrahamowicz,
Primeau, & Belzile, 2002), prevention strate-
gies are highly desirable. This is especially so
for persons at increased risk, such as people
with existing cognitive impairment (Elie,
Cole, Primeau, & Bellavance, 1998; Han et
al., 2009; Inouye, Viscoli, Horwitz, Hurst,
& Tinetti, 1993) or older surgical patients
(Brauer, Morrison, Silberzweig, & Siu, 2000;
Gustafson et al., 1988). However, delirium
is often not recognized in EDs (Elie et al.,
2000; Han et al., 2009; Kakuma et al., 2003)
and neither are other forms of cognitive
impairment (Hustey & Meldon, 2002).
Emergency care providers are challenged
to combine gerontological knowledge with
the skills of dealing with emergency situa-
tions. Recognition of delirium is only the first
step. The need to reduce delirium incidence
and improve delirium recovery is crucial, yet
challenging. Not all studies showed positive
results in reducing delirium incidence and/or
reducing delirium severity and duration; the
studies by Milisen et al. (2001) and Bo et al.
(2009) suggest that both primary delirium
prevention and secondary delirium preven-
tion (by applying cognitive status screening,
education, and the involvement of a geriatric
multidisciplinary team) are effective in older
ED patients. Certainly, frail older people,
who may have multiple interacting medical,
psychological, and social issues, and geriatric
patients with orthopedic injuries, who are
mostly admitted through the ED, could
benefit from delirium prevention strate-
gies, for example, in the form of a clinical
pathway.
Currently, routine cognitive screening and
assessment of the older ED population are
not common practice. An initial first step to
improve the quality of care of older persons
presenting to EDs would be routine assess-
ment of cognitive function. At present, there
is an increasing body of work that shows that
patients are not appropriately followed up
when cognitive impairment is identified as a
result of initial screening (Hustey et al., 2003;
Salen et al., 2009). Therefore, a two-pronged
approach is required: assessment and follow-
up. This review indicates that there are several
short, sensitive screening tools suited to the
fast-paced ED environment that will identify
cognitive dysfunction in older ED patients.
In addition to the ability to identify cognitive
deficits, comprehensive discharge risk tools,
such as the BRIGHT (Boyd et al., 2008), can
also recognize functional and physical impair-
ment in this population. When cognitive im-
pairment is recognized, a care plan for the
provision of suitable and safe care should
be defined, for example, referral to a mem-
ory clinic, identifying the cause of delirium
and initiating treatment, or identifying actual
discharge potential. There are other studies
that indicate that the involvement of a mul-
tidisciplinary team, including geriatric exper-
tise, in the development of a suitable care plan
for older patients is both favorable (Van Craen
et al., 2010) and feasible in ED settings (Mion,
Palmer, Anetzberger, & Meldon, 2001).
Negative health outcomes, including hospi-
talization, can be avoided by gerontological
evaluation of older patients in EDs (Gentric
et al., 1998), especially for those discharged
home (Caplan, Williams, Daly, & Abraham,
2004). Other than the two studies in which
delirium prevention was introduced in the
ED, all other studies were carried out in the
acute care setting. External validity of all non-
ED study results should be determined to
identify to what extent the results can be gen-
eralized to older people presenting to EDs; for
example, whether delirium prevention strate-
gies or restraint reduction programs are effec-
tive in the older ED population or whether
volunteers assisting in feeding improve the
nutritional intake of ED patients with cog-
nitive impairment. Despite the short time
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patients spent in the ED, measures for pres-
sure ulcer and fall prevention and provision
of adequate nutrition and hydration should be
initiated as soon as possible (Australian and
New Zealand Society for Geriatric Medicine,
2008).
In addition to testing the external validity
of existing studies, research is needed to iden-
tify how to best care for older persons with
cognitive impairment, especially those with
dementia. Although an increasing number of
older persons with dementia are expected to
present to EDs and acute care settings in the
coming decades, there is no clear evidence of
what constitutes the most responsive level of
care for these people. Caring for people with
dementia and their families demands special
skills to improve patient comfort, to prevent
adverse outcomes, and to achieve optimal out-
comes. Some important research questions in-
clude the following: “What is the best way to
identify pain levels in acutely ill older ED pa-
tients with dementia?” “Are pain assessment
tools especially designed for institutionalized
people with dementia, who are not able to
verbalize the pain experience, valid and fea-
sible in the ED setting?” “How do ED staff
best evaluate the impact that patient’s cogni-
tive impairment and BPSD have on their care-
givers?” Other topics on the research agenda
worthy of consideration include whether an
adaption of the ED environment, such as
a separate waiting and treatment area, ori-
entation points, homelike atmosphere, and
robotic animals or soothing music, is benefi-
cial in the care of older persons with demen-
tia. Adaption of interventions found effective
in other health care settings to suit the ED
environment is a worthwhile investigation to
achieve improved outcomes.
CONCLUSION
There are few definitive answers about the
care of this population in the ED avail-
able in the literature (see Box 1). Interven-
tions aiming to improve recognition of cog-
nitive impairment are well investigated in
ED, and several short screening tools suiting
Box 1. Summary points for ED staff
Short, sensitive cognitive screening tools to
recognize cognitive impairment, including
delirium, in older ED patients, are
available.
Interventions, for preventing delirium,
initiated in the ED may avoid negative
health outcomes in the older ED
population, especially for those with
existing cognitive impairment and/or
surgical patients.
Additional research is needed to identify
how to best care for older patients with
cognitive impairment in a busy ED setting.
Note. ED = emergency department.
the fast-paced ED environment were identi-
fied. Routine cognitive assessment to identify
whether the patient has normal cognitive sta-
tus, delirium, or cognitive impairment with-
out delirium may help improve the quality
of care. This review identified useful addi-
tional evidence obtained from the acute care
setting; however, research is needed to iden-
tify whether these interventions are benefi-
cial in fast-paced emergency settings. Priority
should be given on research related to how
to best care for this vulnerable population in
the emergency setting.
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Table 3: Supplemental Digital Content: Evidence table for the identification of effective interventions targeting cognitively impaired older 
persons 
First Author  
 
Year 
Study Design / 
Level of Evidence 
(see Table 2) 
Setting 
 
Population  
Aim Intervention /  
Diagnostic 
Accuracy 
Outcome 
Measures 
Results 
Studies: Improved recognition of cognitive impairment and subsequent quality of care 
 
Boyd 
 
2008 
Prospective 
cross-
sectional 
study 
 
 
 
III-1 
 
 
 
Emergency 
department 
114 older (≥75y) ED 
patients identified as 
triage level 3-5 
The aim was to test 
the reliability and 
validity of The Brief 
Risk Identification for 
Geriatric Health Tool 
(BRIGHT) to identify 
patients with 
cognitive deficits 
Reference 
standard:  
• Cognitive 
Performance 
Scale (CPS), 
which is a 
component of 
the 
comprehensive 
interRAI 
geriatric 
assessment  
BRIGHT’ s 
diagnostic test 
characteristics 
BRIGHT 
-Sensitivity: 78% 
-Specificity: 54% 
 
Carpenter et 
al. 
 
2011 
Prospective 
cross-
sectional 
study 
 
 
III-1 
 
 
Emergency 
department 
 
163 older (≥65y) ED 
patients. 
 
91 carers of older 
(≥65y) ED patients. 
  
The aim was to 
compare the 
diagnostic accuracy 
of the Short Blessed 
Test (SBT), the Brief 
Alzheimer’s Screen 
(BAS), the Ottawa 
3DY, and 
Alzheimer’s Disease-
8 (AD8) 
Reference 
standard:  
• MMSE (cut-off 
≤ 23) 
SBT, BAS, Ottawa 
3DY, and AD8’s 
diagnostic test 
characteristics 
SBT 
-Sensitivity: 95% 
-Specificity: 65% 
BAS 
-Sensitivity: 95% 
-Specificity: 52% 
Ottawa 3DY 
-Sensitivity: 95% 
-Specificity: 51% 
AD8 
-Sensitivity: 83% 
-Specificity: 63% 
Carpenter  
 
2011 
Prospective  
cross-
sectional 
study 
III-1 
 
 
Emergency 
department 
 
319 older (≥65y) ED 
The aim was to 
evaluate the 
diagnostic test 
characteristics of the 
Reference 
standard:  
• MMSE (cut-off ≤ 
23) 
SIS, pAD8 and 
cAD8 diagnostic test 
characteristics 
SIS 
-Sensitivity: 74% 
-Specificity: 77% 
AD8 
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patients (SIS) 
 
132 carers of older 
(≥65y) ED patients 
(cAD8). 
 
187 older (≥65y) ED 
patients (pAD8) 
Six-Item-Screener 
(SIS),  the cAD8 
(filled in by carer), 
and pAD8 (filled in 
by patient) 
-Sensitivity: 63% 
-Specificity: 79% 
pAD8 
-Sensitivity: 37% 
-Specificity: 82% 
 
Dziedzic 
 
1998 
Prospective 
reliability 
study 
 
 
III-3 
 
 
Emergency 
department 
 
31 older (≥65y) ED 
patients 
The aim was to 
examine the benefit 
of the Mini-Mental-
Status Examination 
(MMSE) in the older 
ED population.  
Reference 
standard:  
• The physician’s 
clinical 
impression 
MMSE’s diagnostic 
test characteristics 
MMSE 
-MSSE equal to 
physician’s clinical 
impression: 68% 
-MMSE different than 
the physician’s 
clinical impression: 
32% 
Hustey 
 
2003 
Prospective 
case series 
with post-test 
outcomes 
 
 
 
IV 
 
 
 
 
Emergency 
department 
 
271 older (≥70y) ED 
patients 
The aim was to 
determine the effect 
of routine cognitive 
screening on the 
care plans of older 
ED patients.   
Early cognitive 
screening.  ED 
physicians were 
notified of all 
patients with 
abnormal cognitive 
screening tests 
scores. 
Altered 
management by ED 
physicians after 
notification of all 
patients with 
cognitive impairment 
 
Of the 74 patients 
with identified 
impaired mental 
status (delirium or 
cognitive impairment 
without delirium), 
none patients 
received altered care 
plan by the ED 
physicians after 
notification of the 
abnormal cognitive 
screening results.   
Lacko 
 
2000 
Quasi 
experimental 
study 
 
 
III-2 
 
 
Acute care hospital 
 
45 older (≥ 75y) 
patients admitted to 2 
medical units.  
 
• 34 older patients 
in   intervention 
unit  
The aim was to 
determine whether 
an advanced 
practice nurse (APN) 
can improve the 
delirium screening 
abilities of hospital 
staff nurses  
APN educated staff 
on delirium in older 
persons and 
implemented an 
intervention 
algorithm (specific 
screening tools and 
outlines staff 
responsibilities) to 
screen for delirium 
Staff’s ability to 
identify delirium 
All 6 patients with 
delirium were 
identified on the 
intervention unit by 
nursing staff 
compared to no 
recognition of 2 
delirium cases in the 
control unit.   
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• 11 older patients 
in control unit  
in the intervention 
unit 
 
Usual care 
delivered in the 
control unit. 
Lacko  
 
 
1999 
Quasi-
experimental 
study 
 
 
III-2 
 
 
Acute care hospital 
 
43 older (≥75y) 
patients  
 
• 32 patients in 
intervention unit  
• 11 patients in 
control unit 
(usual care)  
The aim was to 
determine whether a 
standardized 
protocol improves 
nurses’ ability to 
recognize delirium. 
Training on use of a 
standardized 
protocol for the 
detection of delirium  
Nurses’ ability to 
recognize delirium  
In the intervention 
unit all delirium 
cases (n=6) were 
identified compared 
to the control unit 
where none of the 
delirium cases (n=2) 
were identified by 
nursing staff. 
Monette 
 
2001 
Prospective 
reliability 
study 
 
 
III-3 
 
Emergency 
department 
 
110 older (≥66y) ED 
patients 
The aim was to 
compare the results 
of the Confusion 
Assessment Method 
(CAM) obtained by a 
trained non-
physician and by a 
geriatrician 
Reference 
standard:  
• Assessment of 
delirium using 
the CAM 
instrument by a 
geriatrician 
Assessment of 
delirium using the 
CAM instrument by 
a trained lay 
interviewer 
CAM: 
-Sensitivity:86% 
-Specificity: 100% 
 
Rockwood 
 
1994 
Pre-test/ post-
test  
 
 
IV 
 
Acute care hospital 
 
434 older (≥65y) 
patients admitted to 
general medicine 
services  
 
• 187 patients in 
pre-test group.  
• 247 patients in 
post-test group 
 
• 38 staff 
members filled in 
The aim was 
whether an 
educational 
intervention 
increases the 
knowledge and 
recognition of 
delirium. 
Educational 
intervention 
including staff 
sessions and 
bedside teaching. 
Staff’s knowledge 
about and 
recognition of 
delirium. Patient 
outcomes including 
LOS and mortality 
There was a 
significant difference 
in delirium 
recognition before 
and after the 
intervention 
(P<0.01). Recording 
“delirium or acute 
confusional state” in 
delirious patients’ 
medical records was 
associated with 
shorter length of 
hospital stay 
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knowledge test 
before 
intervention.  
• 31 staff 
members filled in 
knowledge test 
after 
intervention. 
  
(p=0.03) but no 
significant difference 
in mortality.  
 
Staff members’ 
knowledge about 
delirium significantly 
improved.    
Salen 
 
2007 
Prospective 
case series 
with post-test 
outcomes 
 
 
IV 
 
 
 
 
 
Emergency 
department 
 
100 older (≥65y) ED 
patients.  
The aim was to 
identify cognitive 
impairment in older 
ED patients and 
whether an abnormal 
cognition prompted 
further evaluation by 
primary care 
providers.  
Routine use of the 
clock drawing test 
(CDT) as an early 
cognitive screening 
tool. Patients’ 
primary care 
physicians were 
contacted if CDT 
tests scores were 
abnormal.    
Further cognitive 
evaluation by 
primary care 
provider of patients 
with an abnormal 
CDT 
  
 
Of the 30 older 
persons with an 
abnormal CDT, 8 
had a further 
evaluation of their 
cognitive abilities by 
their own primary 
care provider.  
Tabet 
 
 
2005 
 
Single-blind 
case-control 
study 
 
 
III-2 
 
 
Acute care hospital 
 
250 older (≥70y) 
patients admitted to 2 
acute admission 
units. 
 
• 122 older 
patients on 
intervention unit 
(including 26 
dementia cases) 
• 128 older 
patients on 
control unit 
(including 20 
dementia cases) 
The aim was to 
determine whether 
hospital staff’s 
education on 
recognition and 
management of 
delirium would 
decrease delirium 
cases and increase 
delirium recognition.  
Delirium education 
package (1 hour 
session and small 
group discussion, 
written information 
and delirium 
guidelines, and 
follow-up sessions) 
for nurses and 
physicians on 
intervention unit  
Point prevalence of 
delirium prevalence 
and delirium 
recognition  
Delirium cases were 
significant reduced 
(12/122  versus 
25/128) and staff 
recognized 
significantly  more 
delirium cases (8/12 
versus 6/23) in the 
intervention unit 
Wilber et al. 
 
Prospective 
cross-
III-2 
 
Emergency 
department 
The aim was to 
evaluate the 
Reference 
standard:  
Sensitivity of SIS SIS 
-Sensitivity: 63% 
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2008 sectional 
study 
 
 
 
 
352 older (≥65y) ED 
patients 
sensitivity of the Six-
Item-Screener (SIS) 
in older ED patients. 
• MMSE -Specificity: N/S 
 
 
Wilber et al. 
 
2005 
Prospective 
randomized 
cross-
sectional 
study 
 
 
III-3 
 
 
 
 
Emergency 
department 
 
149 older (≥65y) ED 
patients.  
The aim was to 
determine the 
sensitivity and 
specificity of the Six-
Item-Screener (SIS) 
and Mini-Cog in 
older ED patients 
Reference 
standard:  
• MMSE 
Sensitivity and 
specificity of SIS 
and Mini-Cog 
SIS 
Sensitivity: 94% 
Specificity: 86% 
Mini-Cog 
Sensitivity: 75% 
Specificity: 85% 
 
Studies: Reducing prescribing of potentially deliriogenic drugs 
 
Pierre 
 
2005 
Pre-test / Post 
test 
IV Acute care hospital 
 
Rates of medication 
use in older (≥ 65y) 
patients of 3 
separated 6-month 
time periods (before, 
during, and after 
intervention) 
The aim was to 
determine the 
prescribing practices 
after an educational 
intervention about 
delirium. 
Interdisciplinary 
education about 
delirium, including 
medication use, by 
a Delirium 
Continuous Process 
Improvement Team.  
Frequency of 
potentially 
deliriogenic 
medication use 
before, during and 
after educational 
intervention  
A 57 % reduction of 
21 potentially 
deliriogenic 
medications were 
observed after the 
intervention.   
Studies: Primary prevention of delirium interventions in older hospitalized patients 
 
Bo 
 
 
2009 
Prospective 
observational 
study 
 
 
III-2 
 
 
Acute care hospital 
 
252 older (≥70y) 
patients admitted 
from ED to an acute 
care unit. 
 
• 121 patients 
admitted to an 
acute geriatric 
ward 
(intervention) 
 
• 131 patients 
The aim was to 
evaluate whether 
acute geriatric ward 
hospitalization 
compared with acute 
general medical 
ward hospitalization 
is associated with 
reduced delirium 
incidence.  
Acute geriatric ward 
hospitalization 
intervention 
(geriatric skilled 
staff, orientating 
communication, 
early mobilization, 
non-
pharmacological 
approach to sleep 
and anxiety, 
maintaining nutrition 
and hydration, pain 
management, 
reduction of poly-
Delirium incidence Being an older 
patient admitted to 
the acute geriatric 
ward was 
independently 
associated with 
lower incidence of 
delirium (8/121 
versus 20/131 
delirium cases) 
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admitted to an 
acute general 
medical ward 
(control)  
pharmacy, 
prevention of drug 
interactions and no 
limitation for 
visitors)   
Gurlit 
 
2008 
Prospective 
intervention 
post-test 
 
 
IV 
 
 
 
Acute care hospital 
 
2469 older surgical 
patients (mean age 
79y). 
 
The aim was 
determine the 
incidence of delirium 
after implementation 
of a multi-component 
delirium intervention. 
Multi-component 
strategy for the 
prevention of 
delirium, including 
geriatric nurses as a 
part of the peri-
operative team. 
Delirium cases The overall incidence 
of delirium was 
5.75% (2003-2007) 
while intervention 
was implemented.  
Lundstrőm 
 
1999 
Historical 
control study 
 
 
III-3 
 
 
Acute care hospital 
 
525 older persons 
 
• 49 older (≥65y) 
surgical patients 
with a fractured 
neck of the femur 
admitted to a 
ortho-geriatric 
rehabilitation unit 
(intervention 
group).  
 
• 476 older 
persons, who 
participated in 6 
similar studies 
(control group). 
The aim was to 
evaluate the 
effectiveness of an 
intervention program 
for the prevention 
and treatment of 
delirium in older 
persons treated for 
femoral neck 
fractures.  
Intervention 
program for the 
prevention and 
treatment of 
delirium, including 
nursing and medical 
staff education, co-
operation between 
surgeons and 
geriatricians, 
individual care 
planning (operated 
as soon as 
possible, prevent 
hypoxia, pain 
management, 
rehabilitation),  
improved 
environment, active 
nutrition, improved 
continuity of care 
and prevention and 
treatment of 
complications 
associated with 
delirium (such as 
anemia, urinary 
Delirium incidence Delirium incidence 
postoperatively was 
30.6%, which was 
significantly lower 
than previously 
published studies 
(Gustafson et al. 
1988 &1991; two 
studies by Williams 
et al. 1985; 
Brannstrom et al. 
1989 & 1991)  
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tract infection, 
pneumonia).  
Nagley 
 
1986 
Comparative 
study with 
concurrent 
controls.  
 
 
III-2 
 
 
 
Acute care hospital 
 
60 older (≥65y) 
patients admitted to 
general medicine 
units. 
 
• 30 patients (not 
confused at 
admission) in 
intervention 
group. 
• 30 patients (not 
confused at 
admission) in 
control group. 
The aim was to 
determine whether 
nursing interventions 
are effective in the 
prevention of 
delirium. 
Nursing 
interventions 
implemented in 
daily care which 
targeted: Blanket 
availability, room 
temperature, 
maintaining 
nutritional intake, 
daily weights, 
mobilization, 
placement of 
orientation keys 
(clock, calendar, 
TV, radio, and 
reading material), 
orientation 
questions, use of 
sensory aids, 
lighting, privacy 
protection, access 
to personal 
possessions, use of 
personal clothes, 
nurse-patient 
interaction.  
Acute confusion at 
admission day four 
There were no 
significant 
differences in 
confusion between 
the intervention 
group (5 cases) and 
the control group (3 
cases) at day 4.   
Wanich  
 
1992 
Quasi-
experimental 
study 
 
 
III-2 
 
 
Acute care hospital 
 
235 older hospitalized 
medical patients. 
 
• 135 patients 
admitted to 1 
medical unit 
(Intervention 
group) 
The aim was to 
determine the 
effectiveness of a 
nursing intervention 
targeting delirium 
risk factors. 
Education and 
implementation of a 
nursing intervention 
which target 
delirium risk factors 
including, cognitive 
screening, early 
mobilization, family 
involvement, 
medication 
monitoring, 
Delirium incidence 
and  patients’ 
function status 
outcomes (self-care 
and ADL) 
The intervention did 
not reduce the 
incidence of delirium 
in the two groups (26 
v. 22 delirium cases). 
However patients in 
the intervention 
group experienced 
significant improved 
functional status 
during 
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• 100 patients 
admitted to 2 
(other) medical 
units (control 
group). 
environmental and 
sensory 
modifications, 
orientation and 
communication, and 
thorough discharge 
planning.  
hospitalization, but 
not at discharge.  
Studies: Secondary prevention of delirium interventions in older hospitalized patients  
 
Briskman  
 
2010 
Retrospective 
medical chart 
analysis  
III-2 Acute care hospital  
 
191 medical records 
of patients (mean age 
78.8 y) who had been 
admitted for delirium 
or who had 
developed delirium 
during their hospital 
stay.  
 
• Index group 
(risperidone) 
n=73 
• Control group 
(haloperdol, 
perphenazine, 
and sulpiride) 
n=74 
• No delirium 
treatment group 
n= 44 
The aim was to 
compare the 
outcome of typical 
antipsychotic drugs 
delirium treatment, 
second generation 
antipsychotics 
delirium treatment, 
and not to treat 
delirium.   
The treatment of 
delirium through 
typical antipsychotic 
drugs, second 
generation 
antipsychotics 
(reference 
standard), and no 
delirium treatment. 
Length of delirium, 
length of hospital 
stay, place of 
discharge and 
mortality.  
Untreated group had 
significant longer 
mean delirium 
episodes (p=0.02) 
and higher mortality 
(p=0.04) than of 
treatment groups.  
Cole 
 
2002 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
227 older (≥65y) 
persons with 
prevalent or incident 
delirium  
 
The aim was to 
determine whether 
systematic detection 
and multidisciplinary 
care of delirium 
reduces time to 
improvement in 
Geriatric or 
psychiatric 
consultation and 
follow-up and the 
involvement of a 
nurse in the daily 
care according to a 
Delirium duration  There were no 
significant 
differences between 
the intervention and 
control group 
concerning time to 
improvement in 
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• 113 delirious 
persons in the 
intervention 
group 
• 114 delirious 
persons in the 
control group 
(usual care) 
cognitive status.  nursing intervention 
protocol targeting 
environment, 
orientation, 
familiarity, 
communication, and 
activities.  
cognitive status of 
delirious patients.  
Cole 
 
1994 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
88 older (≥70y) 
patients with delirium 
admitted to medical 
unit. 
 
• 42 older patients 
with delirium in 
intervention 
group. 
• 46 older patients 
with delirium in 
control group 
receiving usual 
care.  
The aim was to 
determine whether a 
systematic delirium 
detection and 
treatment reduces 
cognitive impairment, 
behavioral issues, 
functional decline, 
use of restraints, 
length of hospital 
stay, mortality, and 
need for increased 
care after discharge.  
Consultation by a 
geriatric internist or 
psychiatrist and 
daily follow-up care 
by a nurse, who 
carried out a 
nursing intervention 
targeting patients’ 
environment, 
orientation, 
familiarity, 
communication, and 
activities. 
Cognitive 
functioning, 
behavior, restraints 
use, functional 
ability at week 1,2,4 
and 8. LOS, 
mortality, discharge 
location 
 
 
At week 8 patients in 
the treatment group 
had significantly 
improved cognitive 
function compared to 
the control group.  
 
Other measures 
(behavior 
disturbances, 
restraint use, LOS, 
discharge rate, 
discharge location, 
and mortality) did not 
show any differences 
between the groups.  
Lundstrom 
 
2005 
Prospective 
intervention 
study 
 
 
III-1 
 
 
Acute care hospital 
 
400 older (≥70y) 
patients admitted to a 
two internal medicine 
ward. 
 
• 200 patients on 
intervention unit, 
including 63 
delirious patients 
at day 1. 
• 200 patients on 
control unit, 
The aim was to 
investigate whether 
an educational 
program and patient-
allocation system 
with individualized 
care improves the 
outcome for older 
delirious patients.   
Staff education 
(assessment, 
prevention, 
treatment of 
delirium, and care-
giver-patient 
interaction) patient-
allocation system 
with individualized 
care, and monthly 
guidance for 
nursing staff.  
Delirium incidence 
on day 1, 3, and 7 
after admission, 
LOS, and mortality 
during 
hospitalization 
Delirious patients on 
the intervention unit 
experienced 
significant reduced 
delirium duration, a 
shorter LOS, and 
hospital mortality.   
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including 62 
delirious patients 
at day 1 (usual 
care organized in 
a task-allocation 
care system) 
Naughton  
 
2005 
Pre-test /  
post-test 
IV Emergency 
department and acute 
care hospital  
 
374 older ( ≥75) 
cognitively impaired 
or  delirious patients 
hospitalized through 
the emergency 
department  
 
• 110 older 
patients (pre-test 
/ baseline) 
• 84 patients 
admitted to acute 
geriatric unit 
(AGU) (4 month 
post-test) 
• 70 patients 
admitted to other 
medicine units (4 
month post-test) 
• 37 patients 
admitted to AGU 
(9 month post-
test) 
• 73 patients 
admitted to other 
medicine units (9 
month post-test)  
The aim of the study 
was to determine 
whether 1) a multi-
factorial and targeted 
intervention for the 
cognitively impaired 
and delirious 
patients was 
associated with 
change in the 
process of care, 2) 
that change was 
associated with 
improved patient 
outcomes, and 3) 
those improvements 
sustained over time.  
A multi-factorial and 
targeted 
intervention, 
including 
recognition of 
cognitive 
impairment in the 
ED and subsequent 
admission to AGU 
when cognitive 
impairment was 
identified. 
Incidence of delirium 
(day 4), 
psychotropic 
medication use, and 
LOS 
The intervention had 
a significant effect in 
reducing the 
prevalence of 
delirium and 
improved 
psychotropic 
medication use and 
shorted the LOS. 
The improvements 
sustained over time 
(9 months).  
Pitkala Randomized II Acute care hospital The aim was to A multi-component Subjective health Subjective health 
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2008 
controlled trial 
 
 
 
 
 
174 older (> 69y) 
patients with delirium 
admitted to the 
general medicine 
service. 
 
• 87 patients in 
intervention 
group 
• 87 patients in 
control group 
(usual care) 
assess the effects of 
a multi-component 
geriatric intervention 
on health related 
quality of life 
geriatric intervention 
including 
comprehensive 
geriatric 
assessment, 
diagnosis of the 
etiological causes of 
delirium, 
individualized care 
and treatment of 
delirium (see also 
Pitkala 2006).   
and health related 
quality of life 
(mobility, vision, 
hearing, breathing, 
sleeping, eating, 
speech, elimination, 
usual activities, 
mental function, 
discomfort and 
symptoms, 
depression, distress, 
and vitality) 
and health related 
quality of life at 
discharge was 
significantly higher in 
the intervention 
group. There were 
no significant 
differences between 
the groups regarding 
institutionalization 
and mortality rates in 
the 1 year follow-up.  
Pitkala  
 
2006 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
174 older (>69y) 
patients with delirium 
in 6 general medicine 
units. 
 
• 87 patients in 
intervention 
group 
• 87 patients in 
control group 
(usual care) 
 
The aim was to 
investigate whether 
a comprehensive 
geriatric assessment 
(CGA) and tailored 
treatment are 
effective in reducing 
1) mortality and 
institutionalization, 2) 
shorten the LOS and 
delirium intensity and 
3) improve cognition 
or physical 
functioning. 
Tailored multi-
component geriatric 
treatment, including 
delirium recognition 
with diagnostics of 
the underlying 
conditions, CGA, 
avoiding 
neuroleptics and 
administering 
atypical 
antipsychotics, 
orientation, 
physiotherapy, 
general geriatric 
interventions, 
Cholinesterase 
inhibitors if 
cognition did not 
improve (+ 
CT/MRI), and 
comprehensive 
discharge planning.  
LOS, delirium 
intensity during 
hospitalization  
 
Cognition and 
physical functioning 
at 6 months 
 
Institutionalization 
and mortality at 1 
year follow-up  
There were no 
significant 
differences between 
groups in 1 year 
mortality and 
institutionalization. 
However, the 
intervention group 
experienced a 
significant faster 
improvement of the 
intensity and 
symptoms of delirium 
(p=0.02), and had a 
shorter LOS 
compared to the 
control group 
(p=0.03). There was 
also a significant 
improvement in 
cognition at 6 
months between the 
groups (p=0.05) and 
no difference in 
physical functioning.  
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Young and 
George 
 
2003 
 
 
Pre-test / post-
test 
 
 
IV 
 
Acute care hospital 
 
336 older (≥65y) 
older patients with 
delirium admitted to 
acute medical or 
acute elderly care 
wards of 5 district 
general hospitals. 
 
• 211 patients with 
delirium (pre 
intervention) 
• 125 patients with 
delirium (post 
intervention) 
- 88 patients in 
intervention 
hospital 
(feedback, 
guideline 
distribution 
and 
education) 
- 37 patients in 
control 
hospitals 
(either 
baseline 
feedback 
only or 
feedback and 
guideline 
distribution)  
The aim was to  
assess the 
effectiveness in 
improving the 
outcomes and 
process of care  in 
delirium after 
implementing 
established delirium 
guidelines  
3 intensity 
interventions: low) 
feedback of 
baseline data (1 
control hospital); 
medium) baseline 
feedback and 
guideline 
distribution (2control 
hospitals); and 3) 
baseline feedback, 
guideline 
distribution and 
teaching sessions 
(2 intervention 
hospitals).  
The process of care 
(use of mental test 
score, use of 
sedation, use of 
orientation cues, 
assessment of 
vision and hearing, 
alcohol history, 
complications and 
ward moves) and 
outcomes of care in 
delirium (LOS) 
There was no 
statistical difference 
in patient outcomes 
in the intervention 
group compared to 
patients in the 
control hospitals. 
The only process of 
care that was 
significant different in 
the intervention 
hospitals was the 
recording of hearing 
in the medical record 
compared to control 
patients.   
Studies: Primary and secondary prevention interventions of delirium in older hospitalized patients 
 
Gustafson 
 
Comparative 
study with 
III-3 
 
Acute care hospital 
 
The aim was to 
investigate 1) 
A geriatric-
anaesthesiologic 
Delirium incidence 
pre- and 
The delirium 
incidence post-
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1991 historical 
controls 
 
 
 
 
214 older (≥65y) 
patients operated for 
fractured neck of the 
femur (19% of them 
had a pre-existing 
dementia diagnosis). 
 
• 103 patients in 
intervention 
group. 
• 111 patients in 
control group  
whether a geriatric-
anaesthesiologic 
program reduced 
delirium incidence 
and 2) the effect on 
assessment and 
treatment of delirious 
patients 
program which 
included: surgery as 
soon as possible, 
pre-operative 
assessment and 
thrombosis 
prophylaxis, oxygen 
therapy to prevent 
hypoxemia, specific 
anesthetic 
technique 
(morphine and 
spinal anesthesia, 
prevention of  
hypotension during 
surgery), and post-
operative 
assessment and 
treatments 
(involvement of 
geriatrician, 
delirious patients 
were assessed for 
underlying 
complications)  
postoperatively, day 
1, 3 and 7,  LOS 
operatively in the 
intervention group 
was significantly 
lower (49 v. 68 
cases) and fewer 
patients developed 
severe delirium (p< 
0.0001).   
 
The LOS of non-
delirious (p< 0.001) 
and delirious 
patients (p< 0.001) in 
the intervention 
group were 
significantly shorter. 
Inouye 
 
1999 
Controlled 
clinical trial 
 
  
III-3 
 
 
Acute care hospital 
 
852 older (≥70y) 
patients at 
intermediate or high 
risk for delirium 
admitted to general 
medicine units. 
 
• 426 patients 
admitted to 1 
intervention unit 
• 426 patients 
The aim was to 
evaluate the 
effectiveness of a 
multi-component 
strategy for the 
prevention of 
delirium 
A multi-component 
intervention  to 
prevent delirium 
known as the Elder 
Life Program 
(standardized 
protocols regarding 
6 risk factors 
including cognitive 
impairment, sleep 
deprivation, 
immobility, visual 
impairment, hearing 
impairment, and 
Delirium (incidence, 
duration, recurrence 
and severity) 
The intervention 
group experienced 
significantly fewer 
cases of delirium (62 
versus 90 casus) 
and the delirium 
episodes were 
significant shorter 
compared to the 
control group. The 
intervention had no 
significant impact on 
delirium severity and 
recurrence rate.  
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admitted to 2 
usual-care units  
dehydration) 
Kalisvaart 
 
2005 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
430 older (≥ 70y) hip-
surgery patients 
(~25% acute 
admissions via ED) at 
intermediate or high 
risk for delirium.  
 
• 212 patients in 
intervention 
group 
(haloperidol) 
• 218 patients in 
control group 
(placebo) 
The aim was to 
determine the 
effectiveness of 
haloperidol 
prophylaxis on the 
incidence, severity 
and duration of 
delirium 
Haloperidol 1.5 
mg/day commenced 
preoperatively and 
continued 3 days 
postoperatively.  
Incidence, duration, 
and severity of 
postoperative 
delirium 
 
 
There were no 
significant 
differences in 
delirium incidence 
between the groups. 
However, delirious 
patients using 
haloperidol 
prophylaxis (n=32) 
had significant 
reduced severity and 
duration of delirium 
compared to 
delirious patients in 
the control group 
(n=36). 
Marcantonio 
 
2001 
Prospective 
Randomized 
trial 
 
 
II 
 
 
Acute care hospital 
 
126 older (≥ 65y) 
patients admitted to 
an academic tertiary 
medical centre for 
primary surgical 
repair of hip fractures. 
 
• 62 patients in 
intervention 
group. 
• 64 patients in 
control group 
The aim was to 
determine whether 
proactive geriatrics 
consultation can 
reduce delirium after 
hip-fracture repair in 
older patients.  
Proactive (daily 
visits) geriatrics 
consultation 
beginning 
preoperatively or 
within 24 hours of 
surgery, including 
targeted 
recommendations 
(max 5 at initial visit 
and max 3 at follow 
up visits) based on 
a structured 
protocol.  
 
Usual care was 
delivered to patients 
not assigned to the 
intervention group. 
Incidence of delirium 
and incidence of 
severe delirium 
throughout the acute 
hospital stay. 
Secondary 
outcomes were LOS 
and discharge 
disposition  
Delirium significantly 
occurred more often 
in the usual-care 
patients (32/64) 
compared to the 
patients in the 
intervention group 
(20/62) and the 
intervention was 
effective in 
preventing severe 
delirium. There was 
no difference in LOS 
or discharge 
disposition between 
the groups.  
Milisen   Pre-test / post- IV Emergency The aim was 1) to Educational Incidence and Although there was 
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2001 
test 
intervention 
study 
 
 
 
department and acute 
care hospital 
 
120 older patients 
with hip-fracture 
admitted to two 
trauma units via ED. 
 
• Intervention 
group n=60 
• Control group 
n=60 
develop and test a 
nurse-led 
interdisciplinary 
intervention program 
for delirium and 2) to 
test the effect of this 
intervention program.  
strategies (poster in 
ED and surgical 
wards), systematic 
screening (use of 
Neecham 
Confusion Scale in 
ED and surgical 
wards), consultative 
services (8 trained 
unit-based resource 
nurses), and 
administration of 
pain medication 
(tramadol and 
acetaminophen) on 
a scheduled basis. 
course of delirium 
(CAM) and cognitive 
functioning (MMSE) 
 
Length of hospital 
stay (LOS) 
postoperatively and 
functional status 
(The Katz Index of 
ADL) and mortality 
at 3 months after 
discharge 
no significant 
differences in 
incidence of delirium 
between the 
intervention (n=12) 
and control group 
(n= 14), the duration 
(shorter) and severity 
(less) of delirium, 
and memory 
problems (fewer) in 
the intervention 
cohort group were 
significantly different. 
 
LOS and functional 
status and mortality 
after 3 months were 
not significantly 
different between the 
two groups.   
  
Vidan 
 
2009 
Prospective 
controlled 
clinical trial. 
 
 
III-2 
 
 
 
Acute care hospital 
 
542 older (≥70y) non-
delirious patients at 
risk of delirium (≥1 
risk factor, including 
1) cognitive 
impairment, 2) visual 
impairment, 3) acute 
disease severity, 4) 
dehydration).  
 
• 170 patients 
admitted to a 
geriatric unit 
(intervention 
group) 
The aim was to 
determine the 
effectiveness of a 
multi-component, 
non-pharmacological 
intervention in 
preventing delirium.  
Education (staff 
sessions, posters 
and cards) and an 
integrated into daily 
practice intervention 
program targeting 
delirium risk factors 
including, 
orientation, sensory 
perception, sleep 
preservation, 
mobilization, 
hydration, nutrition, 
and drug list review. 
Delirium incidence, 
duration and 
severity  
 
Functional decline at 
discharge  
 
 
The intervention was 
associated with 
lower incidence of 
delirium (no 
differences in 
duration and severity 
of delirium between 
the groups) and 
significant fewer 
cases of functional 
decline at discharge.  
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• 372 patients 
admitted to two 
internal medicine 
units who 
received usual 
care (control 
group)  
Wong Tin 
Niam 
 
2005 
Pre-test /post-
test study 
 
 
IV 
 
 
Acute care hospital 
 
99 surgical patients 
with hip fracture aged 
50-96y (average 
82y). 
 
• 71 patients in 
post-intervention 
group 
• 28 patients in 
baseline group 
 
 
The aim was to 
determine whether 
geriatrician 
involvement in the 
care of older patients 
with hip fracture alter 
the incidence of 
delirium   
Proactive geriatric 
consultation, 
including targeted 
recommendations. 
(same interventions 
as used by 
Marcontonio 2001)  
Number of delirium 
cases and duration 
of delirium and LOS  
The intervention 
group experienced 
significantly fewer 
cases of delirium 
compared to the 
baseline group (9/71 
v. 10/28). There was 
no significant 
difference in duration 
of delirium and 
length of hospital 
stay between the two 
groups.    
Studies: Management of behavioral and/or psychological symptoms and discomfort in older people with cognitive impairment 
 
Ahronheim 
 
2000 
Randomized 
controlled trial  
 
 
II 
 
 
Acute care hospital 
 
99 acutely ill patients 
with advanced, non-
reversible dementia. 
 
• 48 patients 
receiving 
palliative care 
consultation in 
intervention 
group.  
• 51 patients 
receiving usual 
care in control 
The aim was to 
determine whether a 
palliative care 
approach enhance 
patient comfort. 
The involvement of 
a palliative team (a 
clinical nurse 
specialist and a 
geriatrician) in the 
care of older 
persons with 
advanced dementia 
admitted to an 
acute care hospital.  
Use of non-palliative 
procedures, do-not-
resuscitate and 
cardiopulmonary 
resuscitation orders,  
antibiotics, life-
sustaining 
treatments, invasive 
diagnostic tests, 
intravenous fluids, 
enteral feeding, 
blood drawings, use 
of bladder catheters 
and mechanical 
restraints during 
The palliative care 
team did not 
significantly influence 
the care (besides 
less use of 
intravenous therapy, 
p= 0.008) of 
advanced dementia 
patients in the 
intervention group.  
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group (no input 
of palliative 
team) 
hospitalization 
Baldwin 
 
2004 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
120 older (≥65y) 
patients with 
confusion or 
depression admitted 
to 4 acute medical 
units 
 
• 59 patients in 
intervention 
group 
• 61 patients in 
control group 
receiving usual 
care.  
The aim was to 
determine the 
effectiveness of a 
nurse-led mental 
health liaison service 
in managing mental 
health problems in 
physically ill older 
inpatients.  
A multi-faceted 
intervention led by a 
mental health 
liaison nurse 
(assessment, direct 
person-centered  
interventions, and 
liaison support) 
Mental (depressive 
symptoms and 
cognitive 
functioning) and 
physical health at 6-
8 weeks, hospital 
length of stay, 
psychotropic 
medication 
prescription, re-
hospitalization and 
mortality at three 
months 
Older persons 
receiving the 
intervention had less 
depressive 
symptoms compared 
to the control group 
at 6-8 weeks. No 
other significant 
differences in 
outcomes between 
the two groups were 
found.   
Cole 
 
1991 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
63 older (≥65y) 
patients admitted 
medical and surgical 
units and referred to 
a multidisciplinary 
geriatric team.  
 
• 35 patients in 
intervention 
group. 
• 28 patients in 
control group 
receiving usual 
medical care.  
The aim was 
determine whether 
geriatric psychiatric 
consultation is 
effective in reducing 
confusion, anxiety, 
depression, 
abnormal behavior, 
and functional 
disability.  
Geriatric or 
psychiatric 
consultation.  
Orientation, 
memory, 
concentration, 
anxiety, depression, 
functional disability 
and abnormal 
behavior at 2, 4, and 
8 weeks after study 
enrolment 
The intervention 
group members were 
significantly less 
anxious after the 
intervention (8 
weeks) than patients 
in the usual care 
group. Other 
psychiatric 
symptoms and 
functional status 
improved in the 
intervention group 
however did not 
show any significant 
differences 
compared to the 
control group. 
Holm Prospective IV Acute care hospital  The aim was to Comprehensive Patient’s behavioral After the intervention 
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1999 
case series 
with pre-
test/post-test 
outcomes. 
 
 
 
 
 
 
 
250 older persons 
with dementia and 
severely agitated 
behavior admitted to 
an inpatient unit with 
16 separated patient 
rooms and a common 
dining area.  
 
 
determine whether 
an inpatient 
treatment program is 
effective in reducing 
dysfunctional 
behaviors in patients 
with dementia.  
multidisciplinary 
assessment and 
individualized 
treatment plan, 
including 
pharmacological 
and non-
pharmacological 
therapies.  
status measured at 
admission and 
discharge. 
Secondary 
outcomes were 
cognitive and 
functional status at 
discharge 
admitted patients 
had significantly less 
agitated behavior 
and consequently a 
significant improved 
cognitive and 
functional status.  
Mador  
 
2004 
Randomized 
controlled trial 
 
 
II 
 
 
Acute care hospital 
 
71 medical or surgical 
patients with 
confusion or 
behavioral 
disturbance (aged ≥ 
60y) admitted to two 
hospitals.   
 
• 36 patients in 
intervention 
group. 
• 35 patients in 
control group 
receiving usual 
care 
The aim was to 
determine whether 
individualized advice 
on non-
pharmacological 
strategies improves 
levels of agitation 
and reduce the use 
of psychotropic 
medication. 
A nursing 
consultation service 
giving advice on 
non-
pharmacological 
strategies for 
difficult behaviors 
(assessing, 
formulating a 
tailored non-
pharmacological 
management plan, 
providing ongoing 
support and 
education for 
nursing staff). 
Levels of agitation, 
appropriateness of 
psychotropic 
medication 
prescribing and 
administration, 
length of stay, 
discharge 
destination, number 
of falls, and restraint 
use 
There were no 
significant 
differences in 
outcomes between 
the intervention and 
control group. 
Miller 
 
2004 
Case series 
with pre-
test/post-test 
outcomes 
 
 
 
IV 
 
 
 
Acute care hospital 
 
81 older (64y) 
patients with 
dementia or delirium 
admitted to a geriatric 
medical unit or an 
orthopaedic/trauma 
surgical unit.  
 
The aim was to 
determine the 
effectiveness of an 
elder care supportive 
intervention to 
prevent and 
minimize physical 
discomfort, maintain 
a familiar 
environment, and 
An intervention 
program for nursing 
staff and the elder 
care supportive 
intervention protocol 
(establishing a 
comprehensive 
client profile and 
care plan, use of 
elder care 
Discomfort, delirium 
severity, and 
physical functioning 
24 h prior to 
discharge. 
Secondary 
outcomes were 
length of hospital 
stay and level of 
post-hospital care  
Patients who 
received the 
interventions had 
significant less 
discomfort at 
discharge compared 
to patients who 
received care prior to 
the intervention 
implementation. 
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• 38 pre-test 
group 
• 43 post-test 
group 
provide meaningful 
communication and 
sensory input for 
patients 
assistants, and 
involving family 
members in the 
care processes)  
There were no other 
significantly different 
outcomes between 
the two groups.   
Mion 
 
2001 
Historical 
control study 
 
 
III-3 
 
 
Acute care hospital 
 
14 units in two acute 
care hospitals 
 
• 8 non-intensive 
care units (non-
ICU) 
• 6 intensive care 
units (ICU) 
 
 
The aim was to 
determine whether a 
multi-component 
intervention reduces 
the use of physical 
restraints.  
An interdisciplinary 
restraint reduction 
program, including 
a) fall prevention 
strategies, b) 
delirium 
assessment, 
prevention and 
management, and 
c) maintenance of 
therapeutic devices  
to reduce  the use 
of restraint by 1) 
administrative 
activities, 2) group 
educational 
activities, 3) 
consultative 
activities and 4) 
feedback  
Prevalence rates of 
physical restraints 
Compared to 
historical (1997) 
controls (prevalence 
rate of physical 
restraint use in non-
ICUs was between 
1.2%-15.6% and for 
ICUs between 
29.8%-40.2% per 
100 patient-days) the 
restraint reduction 
program was most 
effective in non-ICU 
units (6/7 decreased 
physical restraint 
use: 1.3%-15.9%) 
and less in ICU units 
(3/6 had slightly 
decrease of physical 
restraints use: 21%- 
48.2%)  
Other Interventions: Fall prevention and nutrition in cognitively impaired persons 
 
Shaw et al.  
 
2003 
Randomized 
controlled trial 
 
 
 
II 
 
 
 
Emergency 
department 
 
274 older (≥65y) 
patients with cognitive 
impairment and 
dementia (MMSE < 24 
during ED episode 
and two weeks after 
ED visit) who 
presented with a fall 
The aim was to 
determine the 
effectiveness of a 
multi-factorial fall 
prevention 
intervention 
A multi-disciplinary 
(medical, 
cardiovascular, 
physiotherapy, and 
occupational 
therapy) 
assessment and 
treatment of 
identified fall risk 
factors  
 
Number of patients 
who fell within a 
year of ED 
discharge 
 
Number of falls, time 
to first fall, injury 
rates, fall related 
visit to ED and 
hospital, and  
mortality within a 
No significant 
differences in 
outcomes during 1 
year’s follow up 
between patients 
receiving intervention 
and usual care. 
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incident. 
  
• Intervention 
group n=130,  
• Control group 
n=144 
Usual care was 
delivered to patients 
assigned to the 
control group.  
year of ED 
discharge 
Wong 
 
2008 
Pre-test /post-
test study 
 
 
  
IV 
 
 
Acute care hospital 
 
98 older patients with 
dementia admitted to a 
short stay assessment 
unit. 
 
• 23 persons in pre-
test group receiving 
usual nutritional 
care (control group) 
• 40 patients 
receiving the 
encouraging dietary 
grazing 
intervention. 
• 7 patients receiving 
the maximizing 
nutritional intake at 
meal times 
intervention. 
• 28 patients 
receiving the 
improved dining 
area ambience 
intervention.   
The aim was to 
evaluate 3 
interventions designed 
to improve nutrition. 
Interventions: 1) 
encouraging dietary 
grazing by accessible 
snacks and beverages 
and providing meals 
at an earlier time 2) 
maximizing food and 
fluid intake at 
mealtimes by 
assistance of staff 
(patients who required 
most assistance only) 
and volunteers (semi-
independent patients 
only) and 3) improving 
dining area’s 
ambience by playing 
soothing music at 
meal times.  
Body weight and BMI 
at discharge and 
energy intake per meal 
BMI increased 
significantly in all 
intervention groups 
compared to those 
patients receiving usual 
care. Volunteer feeding 
resulted in a significant 
increased energy 
intake (p<0.001).   
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 Testing existing quality indicators 
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Chapter 4 Appraisal of the quality of care of 
older adults with cognitive impairment in the 
emergency department  
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Manuscript Information 
 
Schnitker LM, Martin-Khan M, Burkett E, Beattie ERA, and Gray LC. Appraisal of 
the quality of care of older adults with cognitive impairment in the emergency 
department. Journal of Gerontological Nursing, 2013. 39(3): p. 34-40. 
 
The aim of this study was to examine the quality of care received by a cohort of older 
people with cognitive impairment in two Australian emergency departments. Patient 
care processes were assessed by using previously published process quality 
indicators for geriatric emergency care (which were identified by searching 
literature). These existing process quality indicators for geriatric emergency care 
target cognitive assessment only and had no associated field testing data. Testing 
these indicators in clinical settings (i.e. two EDs) identified whether the indicators 
were, 1) feasible and acceptable to collect, 2) reliable, and 3) valid. Applying the 
indicators, medical records of 279 older (≥ 75 years) patients were reviewed to 
measure the quality of healthcare received during patients’ ED attendance. This 
study made it possible to learn what is involved in the application of process quality 
indicators in clinical practice. Lessons learned were taken into account in the 
establishment of quality indicators for the management of older people with CI in 
EDs developed in this PhD program (chapter 5, 7 & 8), including the importance of 
quality indicator definition (e.g. denominator, numerator, scoring rules), the creation 
of a valid and reliable data collection tool, auditing medical records (e.g. what is 
documented in patient medical records).  
 
This work was published in a peer-reviewed journal. Contribution to the authorship 
by the co-authors is listed on page vııı. A poster was created to showcase this work 
at several conferences (Appendix C). 
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Chapter 5 Methodology for developing quality 
indicators for the care of older people in the 
emergency department 
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Manuscript Information 
 
Martin-Khan M, Burkett E, Schnitker LM, Jones RN, and Gray LC. Methodology for 
developing quality indicators for the care of older people in the emergency 
department. BMC Emergency Medicine, 2013; 13(1):23. 
 
This paper served two purposes. Firstly, this protocol paper clarified the theoretical 
and practical aspects of the research methodology utilised in this research to 
develop valid quality indicators targeting important care domains relevant for older 
people presenting to ED and those with special needs. As well, this paper 
demonstrated a thorough description of the project’s three-phase mixed 
methodology to enhance the project’s transparency and to enable reproducibility.  
 
As there is no gold standard for developing quality indicators the methodology in this 
study was based on work by others, including experience gained at previous quality 
indicator projects carried out by my supervisors and co-authors. The structured 
methodology included, 1) a comprehensive search of the literature and a 
consultative process engaging experts in care of older people and epidemiologic 
methods, leading to development of a draft set of QIs, 2) field testing of drafted QIs 
using a cohort consisting of 580 older ED patients and eight Australian EDs, and 3) 
an independent voting process among the panellists for final QI selection.  
 
This paper was peer reviewed and published. All co-authors contributed to this paper 
in a number of aspects. Contribution to the authorship by all authors is listed on page 
vııı-ıx. A poster was created for display at several conferences (Appendix D), 
including the Dementia Collaborative Research Centres- National Dementia 
Research Forum 2013 where the poster was awarded ‘The Outstanding Student 
Poster’ (Appendix E).   
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http://www.biomedcentral.com/1471-227X/13/23STUDY PROTOCOL Open AccessMethodology for developing quality indicators for
the care of older people in the Emergency
Department
Melinda Martin-Khan1,2*, Ellen Burkett1,3, Linda Schnitker1, Richard N Jones4 and Leonard C Gray1,2Abstract
Background: Compared with younger people, older people have a higher risk of adverse health outcomes when
presenting to emergency departments. As the population ages, older people will make up an increasing proportion
of the emergency department population. Therefore it is timely that consideration be given to the quality of care
received by older persons in emergency departments, and to consideration of those older people with special
needs. Particular attention will be focused on important groups of older people, such as patients with cognitive
impairment, residents of long term care and patients with palliative care needs. This project will develop a suite of
quality indicators focused on the care of older persons in the emergency department.
Methods/design: Following input from an expert panel, an initial set of structural, process, and outcome indicators
will be developed based on thorough systematic search in the scientific literature. All initial indicators will be tested
in eight emergency departments for their validity and feasibility. Results of the data from the field studies will be
presented to the expert panel at a second meeting. A suite of Quality Indicators for the older emergency
department population will be finalised following a formal voting process.
Discussion: The predicted burgeoning in the number of older persons presenting to emergency departments
combined with the recognised quality deficiencies in emergency department care delivery to this population,
highlight the need for a quality framework for the care of older persons in emergency departments. Additionally,
high quality of care is associated with improved survival & health outcomes of elderly patients. The development of
well-selected, validated and economical quality indicators will allow appropriate targeting of resources (financial,
education or quality management) to improve quality in areas with maximum potential for improvement.
Keywords: Emergency service, Hospital, Quality indicators, Health care, Geriatrics, Health services for the aged,
Dementia, Cognitive impairment, Residential facilities, ProtocolBackground
Currently older persons make up an important group of
patients served by Emergency Departments (EDs). The
elderly have higher rates of utilisation of emergency ser-
vices than other patient groups; in developed countries,
older people represent 12% to 21% of all ED encounters
[1]. The proportion of older people aged 60 years and* Correspondence: m.martinkhan@uq.edu.au
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distribution, and reproduction in any mediumover is expected to rise from 19% in 2000 to 34% by
2050 [2], resulting in a commensurate increase in ED
presentations by older persons. Awareness of the con-
nection between ED use and the health of older people,
has led to an increased focus on the quality of geriatric
emergency medical care and patient outcomes [3-5].
Emergency practice is characterised by high volumes
of high acuity and high complexity patients. This, com-
bined with often-incomplete information and frequent
interruptions, creates an environment prone to error
[6,7]. Older people have been identified as a particularly
vulnerable population in ED, having substantially inferior
clinical outcomes, with higher rates of missed diagnoses,
and medication errors, when compared with younger,ntral Ltd. This is an open access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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charged from ED are at high risk of adverse outcomes,
such as functional decline, ED re-admission and hospi-
talisation, death, and institutionalisation [12-17].
While the quality of care for older people is a key
issue, there may also be a need to consider older people
with special needs as a separate sub-group as they may
have some additional significant quality of care issues.
There is evidence that older ED patients with cognitive
impairment, which is common in the older ED popula-
tion [18-20], have an increased risk of bad outcomes and
events [17,21,22]. Along with issues associated with be-
ing older, older persons with cognitive impairment, who
may experience problems with their memory, reasoning,
insight, or their ability to learn, have special needs when
presenting to busy ED environments. Another second
significant sub-group includes people residing in long
term care. Persons living in long term care are in general
older, have complex medical histories and are more
likely to present to the ED with cognitive impairment
[23]. They experience longer waiting hours, are resource
intensive, are more likely to die in hospital [24,25].
A third important sub-group includes older people at
the end-of-life. The chaotic ED environment can be
particularly burdensome for older patients requiring
palliative care. A study by Beyon et al. found that among
older people who died in ED, over half of them
presented to the ED with a diagnosis that triggered pal-
liative care [26]. However, in ED palliative care is often
not provided [27].
High quality care has been shown to be associated
with improved survival and health outcomes of elderly
patients [28]. The anticipated “greying” of the popula-
tion, with its attendant increase in older ED patient at-
tendances, mandates an evaluation of the capacity of
EDs to deliver quality care to this vulnerable patient
group. Accurate assessment of current levels of quality
of care in EDs is required to enable a targeted approach
to care that is identified as inadequate, to improve pa-
tient outcomes. Quality indicators allow levels of per-
formance to be determined and, as part of a quality
management system, provide opportunity for bench-
marking and improved care delivery [29]. The develop-
ment of a comprehensive set of quality indicators (QIs)
will aid in improving delivery of care in the ED to the
geriatric population. This will be timely in the context of
the anticipated burgeoning in the numbers of elderly
presenting to EDs. In order to be considered valid, QIs
should be [29,30]:
1. Specific & defined, with content validity in the QI
definition (including a defined numerator,
denominator, clinical exclusions to the denominator
& covariates used for risk adjustment)2. Meaningful with evidence to link them to the
desired outcome
3. Structured to facilitate comparison of care delivery
between facilities
4. Amenable to improvement by each particular
facility, and
5. Efficiently measurable.
Review of the literature revealed one previous publica-
tion of a group of ED-specific QIs aimed at geriatric pa-
tients [31]. These, proposed by the Society for Academic
Emergency Medicine (SAEM) indicators, pertain to 3
clinical domains (cognitive assessment, pain, and transi-
tional care) and have a predominant focus on process of
care, rather than structure or outcome. The data for the
process indicators are derived from chart audit, but no
field testing data is available in the scientific literature.
After creating scoring rules, Schnitker et al. used the
SAEM QIs for cognitive assessment, in a geriatric ED
population (N = 277) and found that cognitive assess-
ment and its documentation in medical records occurred
in too few patients such that scoring the majority of the
QIs was impracticable in this sample [32].
The aim of this project is to determine predictors of
quality of care of geriatric patients in EDs, and to de-
velop a suite of QIs, including structural, process and
outcome measures, that are feasible with minimal collec-
tion cost, whilst being reflective of true levels of quality
delivered, for use in ED-care of the elderly. This will
include the potential to propose a sub-set of QIs focused
on the special needs of 1) older ED patients with cogni-
tive impairment 2) those residing in nursing homes pre-
senting to EDs, 3) and older ED patients with palliative
care needs.
Methods/design
To ensure that a suite of quality indicators for the care
of older persons in the ED is developed using an
evidence-based approach that reflects the diversity of ED
systems in developed nations, a three-phase mixed
methods study was designed (Figure 1). The project will
consist of: 1) a review of the scientific literature and ex-
pert panel input for the development of a preliminary
suite of indicators; 2) field study of preliminary indica-
tors at 8 Australian emergency services; 3) a facilitated
panel discussion among key experts in emergency and
geriatric medicine followed by a formal voting process,
resulting in a final QI suite. The results of each phase
will inform subsequent phases.
Ethics
Research ethics board approval was received for the pro-
ject from Metro South Human Research Ethics Commit-
tee (HREC/11/QPAH/628); Australian Capital Territory
PHASE 1
Systematic review of 
scientific literature 
pertaining to:
•Profile of older persons              
presenting to ED
•Descriptors of best 
practice in ED 
management of older 
persons
•Existing Quality 
Indicators (QIs) for older 
persons
•Quality management in 
ED 
Project team to develop list 
of domains from which QIs 
to be sourced.
Synthesis of the literature 
and potential QIs
Expert panel development 
of preliminary QIs:
•Consideration of care 
domains
•Definition of preliminary 
QIs
•Recommendations for 
data collection 
methodology
PHASE 2
Testing preliminary QIs 
in a prospective 
observational multi-
centre cohort
Analysis and scoring 
of preliminary QIs:
•Structure
•Process
•Outcome
PHASE 3
Expert panel generation of 
QIs, with final definitions 
and scoring rules:
•Review of preliminary QIs 
and relevant field study 
data
•Modify QIs as required
•Finalise QIs that will be 
taken to voting stage
Finalisation of QI suite:
•Two voting rounds
•Teleconference for 
discussion between 
voting rounds
•Outcome of voting 
decided by decision 
rules idenitfied a priori
Figure 1 Schematic of the study design.
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Committee Low Risk Sub-committee (ETHLR.12.097);
The University of Queensland Behavioural & Social
Sciences Ethical Review Committee (2012000631); and
Melbourne Health Human Research Ethics Committee
(2012.010). Site Specific Governance approval was re-
ceived for this project from Metro South Centres for
Health Research Governance (SSA/11/QPAH/628; SSA/
12/QPAH/211); Metro North Health Service District Re-
search, Ethics and Governance Unit (SSA/12/QPCH/76);
West Moreton Health Service District Human Research
Ethics Committee & Research Governance Office (SSA/
12/QWMS/23); and Northern Health Research Govern-
ance Office (SSA/12/NH/4).
For the field study, research nurses will obtain informed
written consent from participating patients at each site.
Phase 1: Review of the literature
Objective
The purpose of this phase is to develop a preliminary QI
set through a process of evaluation of available scientificliterature, analysis of data collected from a pilot study
[32], and finally, expert panel input. There will be a
focus on utilising structural, process and outcome mea-
sures. Specific areas of interest include: triage, clinical
assessment, cognition and cognitive assessment, delir-
ium, palliative care, medication and other geriatric
specific syndromes; the expert panel will be able to
nominate additional topic areas believed to be of high
priority.
Expert panel
A range of stakeholders will be sought to establish the
ED expert panel. The study team developed a list of
stakeholder categories to identify the range of expertise
required, such as physicians, nurses, dementia specialists
or QI development experts (Table 1). In the first in-
stance, one representative from each data collection site
(field study) will be invited to participate in the panel.
Purposeful sampling will follow, to populate each cat-
egory with at least one representative. The total panel
will include 12–18 participants. Potential participants
Table 1 Expert panel members
Participant categories Number on panel
Allied Health representative 1
Consumer representative 1
Emergency department pharmacist 1
Emergency medicine nurse 3
Emergency medicine specialist 7
Geriatric medicine specialist 4
Geriatric nurse 1
Quality indicator/improvement expert 1*
*Many people on the panel crossed over more than one category, but for the
purpose of this table each panel member was only represented once.
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study and an invitation to join the expert panel. Panel
members will be required to participate in two face-to-
face expert panel meetings and a formal voting process,
which will be conducted after the second panel meeting.
Final Distribution of panel members is noted in Table 1.Design
The scientific literature will be evaluated systematically
to address 4 core concept areas:
1. Profile of elderly patients presenting to EDs
including: patient characteristics; presenting
complaints; discharge diagnoses; discharge
destinations; predictors of failed discharge from ED
in elderly; predictors of morbidity & mortality
within 28 days subsequent to ED discharge of elders
2. Descriptors of best practice in assessment and
management of geriatric ED patients, in terms of
process, environment and structure including
strength of relationship of each to desired outcomes
3. Existing QIs for elderly patients in ED and, where
relevant, non-ED settings
4. Quality management in ED including: structure and
feasibility of QIs; barriers to achieving quality of care
in EDs; benchmarking in EDs; quality improvement
projects in EDs.
National Health and Medical Research Council (NHMRC)
guidelines for systematic review of scientific literature will
be followed for each core concept [33]. This will include
the identification of relevant MeSH/search terms; a search
of the peer-reviewed and gray literature; and a hand search
of bibliography and reference lists. Using the identified lit-
erature, a preliminary list of potential domains for sourcing
QIs will be formulated (EB, LS). The resultant literature
summary and the preliminary list of potential QI-domains
will then be distributed to an expert panel for review, and
to initiate discussion at the expert panel meeting.The first time, the expert panel will meet for two days.
The meeting will commence with a presentation of the
study, an overview of QI development methodology and
a discussion of potential data collection tools. For the
remaining time, the Chair (MMK) will lead the panel
through a formal process of review for each domain.
This will include: a general discussion of the literature;
review of existing QIs (if any) with suggestions for modi-
fication if required; consideration of new potential QIs
based on the study team’s review of the literature
[12,34]; and opportunity for the panel to recommend
new QIs. The resultant preliminary indicators will aim
to encompass assessment of emergency department
structure (including the physical environment and the
policies related to the care of older persons), process
and outcomes.Data collection
Throughout the meeting, three scribes will record deci-
sions and concepts resulting from the discussion; and
each panel member will informally rate potential QIs
based on three criteria, including validity, significance,
and responsibility. These ratings will be recorded on in-
dividual data collection sheets. This will be used as an
additional resource to ensure that the scribes captured
all relevant discussion points.Data compilation
After completion of the first expert panel meeting, three
investigators (EB, LS, MMK) will review all the prelimin-
ary indicators. A working manual for each indicator set
will be established (structural, process, outcome). Each
preliminary QI will be defined - this includes detailed
specification of the numerator, denominator, exclusion
characteristics and any factors that will be significant for
risk adjustment. The feedback from the expert panel will
be incorporated into the manual alongside each indica-
tor. Any preliminary indicators rejected at the expert
panel meeting as clearly unsuitable will be recorded,
along with the justification for exclusion, in a separate
manual, known as The Excluded Indicators Manual.Phase 2: Field study
Objective
The purpose of the field study is to test the feasibility
and usefulness of each of the preliminary indicators sug-
gested in Phase 1. This will be achieved by collecting
data from a representative sample of older patients pre-
senting for emergency department care. The assessment
of potential QIs will include a complex analytic process
that involves risk adjustment.
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The study will be a multi-centre prospective observa-
tional cohort study of the validity and feasibility of the
preliminary QIs developed by the study team, including
any previously published relevant QIs [35].
Working from the defined preliminary indicators re-
corded in each of the working manuals, a matrix of data
items and data collection methods will be created which
ensures that, for each potential QI, the relevant data
items have been identified and a collection method
found (EB, LS, MMK). Based on the data matrix, the
data collection tools will be designed. Wherever possible,
existing, validated, tools will be used for the data collec-
tion. If a tool cannot be identified to collect specific
data, then a data collection tool will be designed. The
tool will be tested for feasibility at several sites at the be-
ginning of the project and feedback from the research
nurses will enable refinement of the tool.
If feasible, data to score all QIs will be collected. In
addition, if feasible, additional data to support the in-
ternal validity of the QI will also be collected. It is antici-
pated that data collection methods will include:
1. Site visit
2. Direct patient assessment
3. Review of the patient chart
4. Extraction of data from the electronic information
system in ED
5. Phone follow-up at consecutive time intervals (7 and
28 days) with patient
6. State held ED and hospital episode data.
QIs will only be excluded at this point if a novel data
collection method is identified (separate from the above
list), and the cost of additional data collection is prohibi-
tive. Any indicators excluded at this point will be re-
corded, with the justification, in the Excluded Indicators
Manual.Sample size
The sample size is determined in two ways using simula-
tion methods resulting in a required sample of 480 par-
ticipants. This planned sample size will have 77% power
to detect reliability coefficients within an acceptable level
of precision (estimated correlation among raters coeffi-
cient greater than 0.35 when the true value is 0.6 and
the QI base rate is 50%). Given these parameters, for the
classification analysis, we will be able to correctly classify
units as poor (proportion of patients flagging a QI is less
than the observed 20th percentile across facilities and
the true quality score for the facility is below the 20th
percentile) with an overall 83% accuracy. The empirical
c-statistic for this classification (proportion of facilitieswith true performance in the lowest 20% that have ob-
served quality scores in the lowest 20%) is 0.98.Participants or study groups
The minimum number required from each site will be
60 cases. We will aim to recruit 80 cases across eight
units to allow for incomplete data. This will enable a
final sample size of at least 480 cases. Site selection will
be influenced by case-mix and ability to recruit adequate
patient numbers, with the final group allowing for
representation of district, metropolitan and tertiary
Emergency Departments.Inclusion criteria
All patients aged 70 years and older presenting to study
site emergency departments during the study period will
be considered eligible for enrolment.Exclusion criteria
1. Patients who have presented to the ED and have
completed triage 2 or more hours prior to the
Research Nurse being available to approach them
for consent
2. Patients presenting to ED with acute illness of such
severity that prevents staff from gaining consent
(either from the individual or their caregiver)
3. Patients returning to the ED, after already being
consented for participation at the initial ED visit.
Aspects relevant to their return to ED will be
identified via the phone follow up process, from
chart audit and from State held data on ED visits
4. For non-English speaking patients, staff will attempt
to identify a suitable interpreter to seek consent for
participation – if no interpreter can be found in a
suitable time-frame then the patient will be excluded
5. Patients need to be able to participate in the planned
phone follow-up – therefore itinerant patients or
those with no telephone will be excluded from
participation in the trial. Note: At recruitment,
additional phone contact numbers will be sought
from the patient, this may include family members
or neighbours, to minimise loss to follow-up
6. Patients presenting to the ED outside of the
recruitment hours (Mon-Fri 8 hours per day)
A record will be kept detailing the reason for each ex-
clusion. Demographic details (age, gender, residential lo-
cation – community or residential care, triage category)
will also be collected to identify if the excluded popula-
tion is different from the sample population to a level
reaching statistical significance.
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Site visit
The site visit tool will be designed to focus on environmen-
tal factors relating to clinical care, and structural processes
(such as policies and procedures, training and staff alloca-
tion). The survey strategy will assess physical layout, equip-
ment, staffing levels and policies and procedures pertinent
to the ED management of geriatric patients.
Each site visit will take two days and involve discus-
sions with a range of staff attached to the ED. This will
include: emergency staff specialists; nursing unit man-
agers; pharmacists; allied health and other members
from the multidisciplinary team; quality managers; and
ED clerical staff. At the completion of the site visit, the
data will be reviewed and a list of incomplete questions
will be forwarded to the site coordinator to enable the
site to provide additional information that may not have
been available at the time of the physical site visit. For
each structural QI, data will be sought (if relevant) to
support the validation of the QI at the level of policy, proto-
col, processes implemented and audit (regular review to
identify if policy and/or processes are adhered to).
 Prospective data collection: Several formal tools will
be utilised to collect data from patients while they
are in the ED. This will include a tool which provide
an overview of the health status of an older person
both prior to the onset of the acute episode and
during the ED visit (interRAI ED Assessment [36]
and selected items from interRAI Acute Care
[37,38]). Input from the expert panel will be sought
prior to finalisation of included tools. Final battery
of assessments is anticipated to include the following
standardized assessment or screening tools:
 Cognition (Six Item Screener (SIS) [39];
Orientation-Memory-Concentration (OMC) test
[40]; RUDAS [41]); interRAI Cognitive Performance
Scale(CPS) [42])
 Delirium (Confusion Assessment Method (CAM)
[43]; interRAI delirium screener [44])
 Pressure ulcers (The Waterlow Scale [45])
 Pain (0–10 Numeric Rating (Pain Intensity) Scale
(NRS) [46-48], Pain Assessment in Advanced
Dementia Scale (PAINAD) [49]
 Falls risk (Falls Risk for Older People in the
Community (FROP-COM) Screening Tool [50])
 Discharge risk (Identification of Seniors at Risk Tool
(ISAR) [22,51,52], Triage Risk Stratification Tool
(TRST) [17,53,54], InterRAI risk screeners [55],
Rowland [56])
Any additional data items (such as medication data,
demographic data) will be added to the data collection
tools as required.Phone follow-up
A phone follow up data collection form will be created
to collect data on:
 Adverse events following the ED episode
 Additional ED or acute care hospital admissions
 Time spent in residential care (respite or newly
admitted as permanent resident)
 Pain and medication management following the
ED episode
 Patient satisfaction
 Patient perception of clinical decision making
and privacy
Phone follow up will occur at 7 and 28 days but data
will be combined to provide a summary of the total 28-
day period. Two phone calls are scheduled to ensure
continuity of contact with the patient and to assist in
more reliable recall of information over shorter periods
of time.
Emergency department information system (EDIS)
data extraction
A data collection form will be created to identify key
information stored on the system relevant to the pa-
tient and to compare this with data collection from the
patient. The EDIS data will also be used to provide
general demographic data relating to patients both
included and excluded (gender, age, triage category,
residential setting).
Patient medical record
This record will vary between institutions, being either
electronic, paper based or a combination of both. A
chart review tool will be designed which focuses on ab-
straction of data, and minimises the need for ‘interpret-
ation’ of data during the audit process. Where possible,
existing chart abstraction tools will be utilized. The final
chart review tool will undergo preliminary pilot testing.
Data custodian information on ED episodes and acute
care admissions
Data on the index ED episode, subsequent acute care ad-
mission and any additional hospital interactions in the
28 days post ED departure will be sought from the data
custodian in each State. International Classification of
Diseases (10th revision) [57] codes, primary diagnoses,
length of stay and classification of care for each episode
of care during the study time period will be requested.
Each data collection set (comprises all the data collec-
tion sheets for each phase of data collection) will be
matched against the original data matrix to ensure that
all required variables are being collected. A database for
data entry will be created. Each variable item, coded to
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variable name, will be recorded in the manual alongside
each QI in preparation for analysis of the data set.
Research staff
A registered nurse with geriatric assessment expertise
(site nurse) will be employed for prospective data collec-
tion, including the phone follow-up, at each site. All staff
will attend the Centre for Research in Geriatric Medicine
(CRGM) for comprehensive training prior to data collec-
tion commencing. Each enrolled patient will be assessed
by the trained research nurse utilising the compilation of
data collection tools – this will allow for a comparison
of data collected by the research nurse, who will
complete chart reviews, and the site nurses, thus allow-
ing an evaluation of the reliability of QI information ob-
tained by chart audit (through triangulation of data).
The patient will otherwise undergo usual ED assessment
and management.
Two research staff, with nursing backgrounds will be
trained to complete the site visits. One site visit will be
completed jointly, but scored separately to test the data
collection tool with respect to inter-rater reliability. All
remaining site visits will be visited by one of the two
research staff.
Research nursing staff will be trained to complete the
chart review. The data will be collected in a retrospect-
ive fashion by trained chart/database abstractors using a
standardized chart abstraction protocol – these abstrac-
tors will be blinded to the site nurse assessment. The
training will include the protocol, supervised practice
charts and independent chart review followed by com-
parison with trainer review. 5% of charts will be co-
reviewed to ensure a kappa of > 0.7, which by convention
suggests excellent inter-rater reliability [58].
Staff carrying out the data collection will be blinded to
the individual QIs. All data items, regardless of the data
collection method (prospective, chart review, site visit)
will be standalone items and not be grouped or identi-
fied in the data collection sheet as linked to an individ-
ual QI.
Data collection
The research nurse at each site will identify eligible pa-
tients at the beginning of each shift using the EDIS. All
eligible patients will be approached in consecutive order.
If a patient becomes ineligible or is excluded, general
demographic information will be recorded, along with
the reason for ineligibility. For eligible patients, the re-
search nurse will explain the purpose of the study, the
range of questions that will be asked and the anticipated
duration of the patient’s involvement and seek written
consent from the patient or a nominated secondary deci-
sion maker for participation.The research nurse will confirm general contact and
demographic information with the patient. The initial
data collection questions will focus on the patient’s
current condition or situation, and include items relating
to cognition, delirium, pain, medications, skin integrity
and continence (these questions relate to aspects of
health that may change before and during the ED epi-
sode). A second series of questions will be related to the
patient’s situation prior to the onset of the acute medical
condition, the reason for attending the ED, and arrange-
ments for additional care following the ED episode (cap-
acity to get home, additional nursing care, etc.).
If the patient is in the ED for 3 or more hours, the
research nurse will return to the patient and repeat the
section of the initial data collection questions which
focused on the patient’s condition (cognition, delirium,
etc.).
Following the patient’s departure from the ED, the re-
search nurse will identify the discharge medications,
discharge location, length of stay in the Emergency
Department and other general details.
Seven days following the departure from the ED, the
research nurse will contact the patient and complete the
phone follow up. At 28 days, the phone follow up will be
repeated with a small section of repeated questions,
which relate to any adverse events in the preceding days.
The site visit is organised separately from the pro-
spective data collection and will occur throughout the
data collection period.
The chart reviews will be completed following the end
of the prospective data collection period. They will com-
mence no sooner than two months after data collection
had been completed. This will enable all relevant infor-
mation to be filed in the chart. All patient medical re-
cords will be recalled and the chart abstractors will
review each chart using a pilot tested audit tool.
Finally, no sooner than six months after the end of the
prospective data collection, the data custodian will be
contacted to request the relevant information regarding
the index ED episode and any other hospital events up
to and including 28 days post ED departure. The time
lapse is to ensure that all data has been received from
the State’s hospitals.
Data compilation
A recruitment database will be completed by the site
nurse and forwarded, at regular intervals, to CRGM for
review. The recruitment database will hold the general
demographic information and the unique research iden-
tifies for each consenting patient.
All data, assembled by the research nurse for prospect-
ive data collection, will be de-identified and forwarded
to CRGM for data entry into an electronic database.
Each file will be reviewed by one researcher for
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onciled by request to the research nurse at each site.
A second researcher will review all site visit data and
request any missing information from each site coordin-
ator. The data will then be entered into an electronic
database ready for analysis.
Finally, the chart abstraction data collection tools will
be forwarded to CRGM, identified only by the unique
research ID, reviewed by one researcher for complete-
ness and entered into an electronic database.
A separate database will be established for each site.
When all data is entered, and checked, the databases will
be combined to establish one complete database ready
for analysis.
Phase 3: Expert panel and voting rounds
Objective
The purpose of the final expert panel is to enable panel
to review the preliminary indicators alongside the data
from the field study (phase 2) and revise or exclude indi-
cators prior to the voting round. The voting rounds will
culminate in the assembly of a final QI set that will re-
flect quality of care in terms of structure, process and
outcomes.
Design
This phase will comprise the latter stages of analysis of
results of the field study, preparation of reports to in-
form the expert panel, a two day seminar to consider the
findings of the field study and assembly of the final QI
set with associated recommendations.
A formal report will be prepared for general scrutiny
in addition to publication for the peer-reviewed litera-
ture. A formal procedure for selection of the final QI set
will follow the expert panel deliberations, similar to that
used in assembly of the Assessing Care Of Vulnerable
Elders (ACOVE) indicators [59]. This process involves
two rounds of anonymous ratings on a risk-benefit scale
with a teleconference group discussion occurring be-
tween rounds [60,61].
Data analysis
Primary analysis will be to evaluate the new QIs. The
QIs will be adjusted for ascertainment and selection bias
through risk adjustment procedures [58]. The determin-
ation of appropriate case-mix and risk adjustment proce-
dures will involve simple bi-variable descriptive statistics
(correlations, mean differences). Good candidates for ad-
justment will be included as matching criteria in the QI
adjustment process. The QI adjustment method will use
a procedure that has the advantage of being quasi-
parametric, involving matching individual patients in
target EDs to randomly selected patients from other
EDs. This counterfactual contrast will include a re-sampling procedure and allow QIs to be expressed as
odds ratios or expected proportions given an overall
average rate and an empirically based replication (i.e.
confidence) interval. Relative to extant methods of risk
adjustment this approach is relatively simple, can be
implemented in clinical populations of small size and
represents as perfect as possible adjustment for differ-
ences in patient mix across clinical settings.
The reliability of QI scores will be evaluated by mul-
tiple bootstrapped split-half correlations of patient sam-
ples and time-to-time correlations of repeated QI scores.
This is a unit-level analysis, where for each ED we will
use a bootstrapping data augmentation approach to
generate 20 random half samples of patients.
Consideration of the issues specific to patients with
cognitive impairment, nursing home residents and those
patients requiring palliative care will result in an
additional analysis of QI data to identify whether any
QIs are specifically significant for these sub-groups.
Comparisons with SAEM QIs will use standard methods
for comparing correlation coefficients for the contrasting
reliability coefficients, and cross tabulations of tertiles of
QIs in similar domains for the validity assessment.
Voting
Following the final expert panel, the indicators will be
presented to the expert panel in a summary document.
In the document, each indicator will be described in re-
lation to the agreed name, denominator, numerator and
exclusion criteria. A short summary of relevant evidence
supporting the indicator and a précis of the panels’
discussion in relation to how well the indicator aligned
with the selection criteria, will be included. There will be
graphical representation of the field study data, includ-
ing prevalence (raw scores) of the trigger rates, and
percentage scores.
There will be a formal voting process, involving two
voting rounds, following the RAND-UCLA Appropriate-
ness Method [62,63]. The panel will be asked to rate
each indicator with a score from one to nine based on
its validity when considered in relation to the selection
criteria. The selection criteria include:
 Criteria 1: Quality of Care indicator - Adequate
scientific evidence or professional consensus
supported a link between the process specified
by the indicator and a health benefit to the
patient; an ED with high rates of adherence to
the indicator would be considered a higher-quality
provider
 Criteria 2: Measurement accuracy - Ideally the
indicator would be measured using a gold standard
measure or a measure with proven robust attributes
for the measured population when administered
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meant to measure
 Criteria 3: Provider Control - An ED influences a
majority of the factors that determine the outcome
of the indicator (relevant to the inpatient episode
of care)
 Criteria 4: Generalisability – The indicator is
relevant to a high proportion of the targeted
population
 Criteria 5: Responsiveness - The indicator is re-
sponsive to changes over time; that is, it will be pos-
sible to identify and measure the impact of
interventions designed to improve care. (i.e. evi-
dence that there are interventions which can lead to
improvement in care)
 Criteria 6: Event Rate - Occurs frequently and is of
sufficient significance that monitoring should occur
Voting sheets will be returned to CRGM, where they
will be collated. A second round of voting sheets will be
distributed to the panel. Each individualised voting sheet
will include: the de-identified votes of the panel (i.e. how
many panel members voted ‘1’, how many voted ‘2’, etc.)
for each indicator; the actual vote of the panel member
from round one; summary of the panel votes including
the median vote; the mean standard deviation from the
median; presence of agreement (or disagreement) in re-
lation to that indicator; result of the round one vote
(indicator valid, undecided or invalid). Panel summary
statistics will be calculated after removing the highest
and lowest vote for each indicator (i.e. the most extreme
votes).
Agreement is decided by calculating the Interpercen-
tile Range Adjusted for Symmetry (IPRAS) and the
Interpercentile Range (IPR) [62]. If the IPRAS is larger
than the IPR then there is agreement in the panel on a
particular indicator. The indicator is valid if the median
score is between seven and nine, and the panel are in
agreement. A median with a decimal of 0.5 or higher is
rounded up.
As this voting process is a consensus method, there
will be a teleconference to discuss the voting round. The
focus of discussion is on indicators where there was dis-
agreement in round one. In some instances, disagree-
ment occurs because of a misunderstanding or lack of
clarity in the definition. This discussion allows the op-
portunity to clarify the definition such that it improves
the usefulness of the final indicator. In some instances,
the disagreement occurs because of a difference in opin-
ion. Given the multi-disciplinary nature of the panel, this
teleconference enables one last opportunity for evidence
to be highlighted in support of a point of view.
The panel then vote for a second time on all indica-
tors. They can repeat their vote or move their vote up ordown the scale to strengthen the impact of their opinion.
All indicators identified as valid in this second round of
voting, will be incorporated in the final set. If there is
one care domain where no valid indicators are identified,
but there are indicators where the vote is ‘undecided’
(median score was 4–6 or there was disagreement
(IPRAS less than or equal to IPR), then the undecided
indicator with the highest median (taking into account
decimal places) will be included in the final indicator
set.
Integration of findings
Dissemination of findings will be undertaken by publica-
tion in peer reviewed Emergency medicine and Medical
Administration Journals of:
1. Scientific reviews of the literature undertaken to
allow optimal evidence-base for development of
robust QIs
2. A final recommended QI set for care of elderly in
the ED
Following the above project, the finalised set of QIs
will be subjected to a more widespread validation study.
Results of this study will be a validated set of QIs for
care of older persons in ED – these will be presented to
key Australian and international Emergency Medicine
Colleges and Societies and to national and international
accrediting boards for consideration of ratification. In
addition, presentations are planned at national and
international conferences to communicate results to at-
tendees. Finally, the use of these QIs by clinical investi-
gators as outcome measures, supplementary to their
project specific measures, will be encouraged by the re-
search team.
Given that existing QIs will be compared to indicators
developed in this project, stakeholders will be empow-
ered to choose those indicators that will most optimally
fulfil their specific goals.
Discussion
Quality indicators (QI) are quantitative measures
that may be utilised to enable levels of performance
to be determined and, as part of a quality manage-
ment system, provide opportunity for benchmarking
and improved care delivery [29]. They may also
support accreditation, regulation, and patient and
healthcare purchaser choice. This study will result in
a suite of QIs for use in the ED care of elderly that
will be:
1. Valid
2. Derived utilizing clinical data items from multiple
sources, including a site audit, patient interview,
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assessment tool and the medical record
3. Feasible in terms of both cost & measurement
4. Assess the full spectrum of Donabedian’s domains
including structure, process and outcomes [64]
5. Designed utilizing data items and processes that are
not unique to any one particular developed nation.
The predicted burgeoning in the number of older per-
sons presenting to EDs combined with the recognised
quality deficiencies in ED care delivery to this popula-
tion, highlight the need for a quality framework for the
care of older persons in ED. Additionally, high quality of
care is associated with improved survival & health out-
comes of elderly patients [28]. The development of well-
selected, validated and economical QIs will allow appro-
priate targeting of resources (financial, education or
quality management) to improve quality in areas with
maximum potential for improvement. Conversely, the
“blind” application of QIs not designed for nor tested in
the ED setting, particularly in the absence of appropriate
risk adjustment, may result in inappropriate misdirection
of funding.
Abbreviations
ED: Emergency department; QI(s): Quality indicator(s).
Competing interests
The authors declare that they have no competing interests. Authors Gray
and Jones are Fellows, and Martin-Khan is an Associate Fellow, of the inter-
RAI research consortium, which is a not-for-profit organization registered in
the United States. Fellows contribute to the interRAI effort on a purely
voluntary basis.
Authors’ contributions
EB and LG established the project and the project team. MMK
conceptualised the research design. MMK, EB, LS, and LG jointly refined the
research methodology and wrote the research protocol. MMK, EB and LS
jointly drafted the first manuscript and extensively revised following
feedback from other authors. LG and RJ extensively reviewed the manuscript
and contributed to the revisions prior to submission. MMK coordinated the
submission process. All authors read and approved the final manuscript.
Acknowledgements
This project (QEMRF-PROJ-2010-020) is funded by a grant awarded through a
peer-review process by the Queensland Emergency Medicine Research
Foundation (QEMRF). LS holds a PhD Scholarship with the School of
Medicine, The University of Queensland, Australia.
Author details
1Centre for Research in Geriatric Medicine, Level 2, Building 33, Princess
Alexandra Hospital, The University of Queensland, Ipswich Road,
Woolloongabba QLD 4102, Australia. 2Centre for Online Health, Level 3,
Foundation Building, royal Children’s Hospital, The University of Queensland,
Herston QLD 4029, Australia. 3Emergency Department, Princess Alexandra
Hospital, Queensland Health, Ipswich Road, Woolloongabba QLD 4102,
Australia. 4Hebrew SeniorLife, Institute for Aging Research, Beth Israel
Deaconess Medical Centre, Harvard Medical School, Cambridge, 1200 Centre
Street, Boston, MA 02131, USA.
Received: 5 June 2013 Accepted: 31 October 2013
Published: 6 December 2013References
1. Aminzadeh F, Dalziel WB: Older adults in the emergency department:
a systematic review of patterns of use, adverse outcomes, and
effectiveness of interventions. Ann Emerg Med 2002, 39(3):238–247.
2. World Population Ageing, 1950–2050. Room DC2-853, 2 UN Plaza, New York,
NY 10017 ($50): United Nations Publications; 2002. Tel: 212-963-8302; Tel:
800-253-9646 (Toll Free); Fax: 212-963-3489; e-mail: publications@un.org;
Web site: https://unp.un.org/.
3. Wofford JL, Schwartz E, Byrum JE: The role of emergency services in
health care for the elderly: a review. J Emerg Med 1993, 11(3):317–326.
4. Salvi F, Morichi V, Grilli A, Giorgi R, De TG, Dessi-Fulgheri P: The elderly in
the emergency department: a critical review of problems and solutions.
Intern Emerg Med 2007, 2(4):292–301.
5. Baum SA, Rubenstein LZ: Old people in the emergency room: age-related
differences in emergency department use and care. J Am Geriatr Soc
1987, 35(5):398–404.
6. Francis RC, Spies CD, Kerner T: Quality management and benchmarking in
emergency medicine. Curr Opin Anaesthesiol 2008, 21(2):233–239.
7. Croskerry P: Achieving quality in clinical decision making: cognitive
strategies and detection of bias. Acad Emerg Med 2002, 9(11):1184–1204.
8. Chin MH, Wang LC, Jin L, Mulliken R, Walter J, Hayley DC, Karrison TG,
Nerney MP, Miller A, Friedmann PD: Appropriateness of medication
selection for older persons in an urban academic emergency
department. Acad Emerg Med 1999, 6(12):1232–1242.
9. Lewis LM, Miller DK, Morley JE, Nork MJ, Lasater LC: Unrecognized delirium
in ED geriatric patients. Am J Emerg Med 1995, 13(2):142–145.
10. Sanders AB: Missed delirium in older emergency department patients:
a quality-of-care problem. Ann Emerg Med 2002, 39(3):338–341.
11. Fitzgerald RT: The Future of Geriatric Care in Our Nation’s Emergency
Departments: Impact and Implications. Dallas, TX: American College of
Emergency Physicians; 2008.
12. Schnitker L, Martin-Khan M, Beattie E, Gray L: Negative health outcomes
and adverse events in older people attending emergency departments:
a systematic review. Australas Emerg Nurs J 2011, 14(3):141–162.
13. Caplan G, Brown A, Croker W, Doolan J: Risk of admission within 4 weeks
of discharge of elderly patients from the emergency department – the
DEED study. Age Ageing 1998, 27(6):697–702.
14. Friedmann PD, Jin L, Karrison TG, Hayley DC, Mulliken R, Walter J, Chin MH:
Early revisit, hospitalization, or death among older persons discharged
from the ED. Am J Emerg Med 2001, 19(2):125–129.
15. Hastings SN, Purser JL, Johnson KS, Sloane RJ, Whitson HE: Frailty predicts
some but not all adverse outcomes in older adults discharged from the
emergency department. J Am Geriatr Soc 2008, 56(9):1651–1657.
16. McCusker J, Cardin S, Bellavance F, Belzile E: Return to the emergency
department among elders: patterns and predictors. Acad Emerg Med
2000, 7(3):249–259.
17. Meldon SW, Mion LC, Palmer RM, Drew BL, Connor JT, Lewicki LJ, Bass DM,
Emerman CL: A brief risk-stratification tool to predict repeat emergency
department visits and hospitalizations in older patients discharged from
the emergency department. Acad Emerg Med 2003, 10(3):224–232.
18. Hustey FM, Meldon SW: The prevalence and documentation of impaired
mental status in elderly emergency department patients. Ann Emerg Med
2002, 39(3):248–253.
19. Chiovenda P, Vincentelli GM, Alegiani F: Cognitive impairment in elderly
ED patients: need for multidimensional assessment for better
management after discharge. Am J Emerg Med 2002, 20(4):332–335.
20. Elie M, Rousseau F, Cole M, Primeau F, McCusker J, Bellavance F: Prevalence
and detection of delirium in elderly emergency department patients.
CMAJ 2000, 163(8):977–981.
21. Hwang U, Richardson LD, Sonuyi TO, Morrison RS: The effect of emergency
department crowding on the management of pain in older adults with
hip fracture. J Am Geriatr Soc 2006, 54(2):270–275.
22. McCusker J, Bellavance F, Cardin S, Trepanier S, Verdon J, Ardman O: Detection of
older people at increased risk of adverse health outcomes after an emergency
visit: the ISAR screening tool. J Am Geriatr Soc 1999, 47(10):1229–1237.
23. Han JH, Morandi A, Ely EW, Callison C, Zhou C, Storrow AB, Dittus RS,
Habermann R, Schnelle J: Delirium in the nursing home patients seen in
the emergency department. J Am Geriatr Soc 2009, 57(5):889–894.
24. Arendts G, Dickson C, Howard K, Quine S: Transfer from residential aged
care to emergency departments: an analysis of patient outcomes.
Intern Med J 2012, 42(1):75–82.
Martin-Khan et al. BMC Emergency Medicine 2013, 13:23 Page 11 of 11
http://www.biomedcentral.com/1471-227X/13/2325. Wang HE, Shah MN, Allman RM, Kilgore M: Emergency department visits
by nursing home residents in the United States. J Am Geriatr Soc 2011,
59(10):1864–1872.
26. Beynon T, Gomes B, Murtagh FEM, Glucksman E, Parfitt A, Burman R,
Edmonds P, Carey I, Keep J, Higginson IJ: How common are palliative care
needs among older people who die in the emergency department?
Emerg Med J 2011, 28(6):491–495.
27. Van Tricht M, Riochet D, Batard E, Martinage A, Montassier E, Potel G,
Le Conte P: Palliative care for patients who died in emergency
departments: analysis of a multicentre cross-sectional survey. Emerg Med
J 2012, 29(10):795–797.
28. Higashi T, Shekelle PG, Adams JL, Kamberg CJ, Roth CP, Solomon DH,
Reuben DB, Chiang L, MacLean CH, Chang JT, et al: Quality of care is
associated with survival in vulnerable older patients. Ann Intern Med
2005, 143(4):274–281.
29. Kennedy MP, Allen J, Allen G: Benchmarking in emergency health
systems. Emerg Med (Fremantle) 2002, 14(4):430–435.
30. Berg K, Mor V, Morris J, Murphy KM, Moore T, Harris Y: Identification and
evaluation of existing nursing homes quality indicators. Health Care
Financ Rev 2002, 23(4):19–36.
31. Terrell KM, Hustey FM, Hwang U, Gerson LW, Wenger NS, Miller DK: Quality
indicators for geriatric emergency care. Acad Emerg Med 2009, 16(5):441–449.
32. Schnitker LM, Martin-Khan M, Burkett E, Beattie ER, Gray LC: Appraisal of
the quality of care of older adults with cognitive impairment in the
emergency department. J Gerontol Nurs 2013, 39(3):34–40.
33. National Health and Medical Research Council (NHMRC): NHMRC additional
levels of evidence and grades for recommendations for developers of
guidelines. Canberra: Australian Government National Health and Medical
Research Council; 2009:1–23.
34. Schnitker L, Martin-Khan M, Beattie E, Gray L: What is the evidence to
guide best practice for the management of older people with cognitive
impairment presenting to emergency departments? a systematic review.
Adv Emerg Nurs J 2013, 35(2):154–169.
35. Brand CA, Martin-Khan M, Wright O, Jones RN, Morris JN, Travers CM, Tropea
J, Gray LC: Development of quality indicators for monitoring outcomes of
frail elderly hospitalised in acute care health settings: study protocol.
BMC Health Serv Res 2011, 11:281.
36. Hirdes JP: Addressing the health needs of frail elderly people: Ontario’s
experience with an integrated health information system. Age Ageing
2006, 35(4):329–331.
37. Gray LC, Bernabei R, Berg K, Finne-Soveri H, Fries BE, Hirdes JP, Jonsson PV,
Morris JN, Steel K, Arino-Blasco S: Standardizing assessment of elderly
people in acute care: the interRAI acute care instrument. J Am Geriatr Soc
2008, 56(3):536–541.
38. Hirdes JP, Ljunggren G, Morris JN, Frijters DH, Finne SH, Gray L, Bjorkgren M,
Gilgen R: Reliability of the interRAI suite of assessment instruments: a 12-
country study of an integrated health information system. BMC Health
Serv Res 2008, 8:277.
39. Callahan CM, Unverzagt FW, Hui SL, Perkins AJ, Hendrie HC: Six-item
screener to identify cognitive impairment among potential subjects for
clinical research. Med Care 2002, 40(9):771–781.
40. Katzman R, Brown T, Fuld P, Peck A, Schechter R, Schimmel H: Validation of
a short orientation-memory-concentration test of cognitive impairment.
Am J Psychiatry 1983, 140(6):734–739.
41. Storey JE, Rowland JT, Basic D, Conforti DA, Dickson HG: The Rowland
Universal Dementia Assessment Scale (RUDAS): a multicultural cognitive
assessment scale. Int Psychogeriatr 2004, 16(1):13–31.
42. Morris JN, Fries BE, Mehr DR, Hawes C, Phillips C, Mor V, Lipsitz LA: MDS
cognitive performance scale. J Gerontol 1994, 49(4):M174–M182.
43. Inouye SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horwitz RI: Clarifying
confusion: the confusion assessment method. A new method for
detection of delirium. Ann Intern Med 1990, 113(12):941–948.
44. Salih SA, Paul S, Klein K, Lakhan P, Gray L: Screening for delirium within the
interRAI acute care assessment system. J Nutr Health Aging 2012, 16(8):695–700.
45. Waterlow J: Tissue viability. Calculating the risk. Nurs Times 1987, 83(39):58–60.
46. Kremer E, Atkinson JH, Ignelzi RJ: Measurement of pain: patient preference
does not confound pain measurement. Pain 1981, 10(2):241–248.
47. Downie WW, Leatham PA, Rhind VM, Wright V, Branco JA, Anderson JA:
Studies with pain rating scales. Ann Rheum Dis 1978, 37(4):378–381.
48. Marco CA, Nagel J, Klink E, Baehren D: Factors associated with self-reported
pain scores among ED patients. Am J Emerg Med 2012, 30(2):331–337.49. Warden V, Hurley AC, Volicer L: Development and psychometric
evaluation of the Pain Assessment in Advanced Dementia (PAINAD)
scale. J Am Med Dir Assoc 2003, 4(1):9–15.
50. Russell MA, Hill KD, Day LM, Blackberry I, Gurrin LC, Dharmage SC:
Development of the Falls Risk for Older People in the Community
(FROP-Com) screening tool*. Age Ageing 2009, 38(1):40–46.
51. Dendukuri N, McCusker J, Belzile E: The identification of seniors at risk
screening tool: further evidence of concurrent and predictive validity.
J Am Geriatr Soc 2004, 52(2):290–296.
52. McCusker J, Bellavance F, Cardin S, Belzile E, Verdon J: Prediction of
hospital utilization among elderly patients during the 6 months after an
emergency department visit. Ann Emerg Med 2000, 36(5):438–445.
53. Lee JS, Schwindt G, Langevin M, Moghabghab R, Alibhai SMH, Kiss A, Naglie
G: Validation of the triage risk stratification tool to identify older persons
at risk for hospital admission and returning to the emergency
department. J Am Geriatr Soc 2008, 56(11):2112–2117.
54. Hustey FM, Mion LC, Connor JT, Emerman CL, Campbell J, Palmer RM: A
brief risk stratification tool to predict functional decline in older adults
discharged from emergency departments. J Am Geriatr Soc 2007,
55(8):1269–1274.
55. Gray L, Arino-Blasco S, Berg K, Bula C, Gambassi G, Heckman G, Jonsson P,
Kergoat M, Leff B, Martin-Khan M, et al: interRAI clinical and management
applications manual: for use with the interRAI Acute Care Assessment
Instrument Version 9.1. Washington, DC: interRAI; 2013.
56. Rowland K, Maitra AK, Richardson DA, Hudson K, Woodhouse KW: The
discharge of elderly patients from an accident and emergency
department: functional changes and risk of readmission. Age Ageing
1990, 19(6):415–418.
57. World Health Organization: ICD 10 International Statistical Classification of
Diseases And Related Health Problems: Tenth Revision. USA: World Health
Organisation; 2004.
58. Morris JN, Moore T, Jones R, Mor V, Angelelli J, Berg K, Hale C, Morris S, Murphy
KM, Rennison M: Validation of long-term and post-acute care quality indicators.
Cambridge, Massachusetts: Abt Associates Inc, Brown University; 2003.
59. Shekelle PG, MacLean CH, Morton SC, Wenger NS: Assessing care of
vulnerable elders: methods for developing quality indicators. Ann Intern
Med 2001, 135(8 Pt 2):647–652.
60. Dalby DM, Hirdes JP, Fries BE: Risk adjustment methods for Home Care
Quality Indicators (HCQIs) based on the minimum data set for home
care. BMC Health Serv Res 2005, 5(1):7.
61. Wenger NS, Roth CP, Shekelle P: Introduction to the assessing care of
vulnerable elders-3 quality indicator measurement set. J Am Geriatr Soc
2007, 55(Suppl 2):S247–S252.
62. Fitch K, Bernstein SJ, Aguilar MS, Burnand B, LaCalle JR, Lazaro P, van het
Loo M, McDonnell J, Vader J, Kahan JP: The RAND/UCLA Appropriateness
Method User’s Manual. Santa Monica, CA: RAND Corporation; 2001.
63. Brook R: The RAND/UCLA appropriateness method. In US Agency for
Health Care Policy and Research Office of the Forum for quality and
effectiveness in health care Clinical Practice Guideline Development:
Methodology Perspectives. Edited by McCormick K, Moore S, Siegel R.
Rockville, MD: US Department of Health and Human Services; 1994:59–70.
64. Donabedian A: The quality of care. How can it be assessed? JAMA 1988,
260(12):1743–1748.
doi:10.1186/1471-227X-13-23
Cite this article as: Martin-Khan et al.: Methodology for developing
quality indicators for the care of older people in the Emergency
Department. BMC Emergency Medicine 2013 13:23.
       
103 
 
 
 
 
SECTION 4 
 Results 
 
  
       
104 
 
 
Chapter 6 Older people with cognitive 
impairment attending emergency departments 
             
       
105 
 
Manuscript Information 
 
Schnitker LM, Beattie ERA, Martin-Khan M, Burkett E, and Gray LC. Characteristics 
of older people with cognitive impairment attending emergency departments: A 
prospective observational study.  
 
The aim of this work was to describe the characteristics of older people with CI 
seeking care in emergency departments. Data obtained from the existing cohort of 
older ED patients with CI, which were collected during the field study testing drafted 
quality indicators, were analysed. This resulted in an improved understanding of the 
older population with CI seeking care in the ED setting.  
 
This paper was submitted to a peer-reviewed journal. Contribution to the authorship 
by all authors is listed on page ıx.  
 
  
       
106 
 
Characteristics of older people with cognitive impairment attending emergency 
departments: A prospective observational study 
 
Authors 
Linda M. Schnitker, MNSc 1, Elizabeth R.A. Beattie, PhD 2, Melinda Martin-Khan, 
PhD 1,3, Ellen Burkett MD 4, Leonard C. Gray, MD, PhD 1,3
 
1
 The Centre for Research in Geriatric Medicine, The University of Queensland, 
Brisbane, Australia 
2
 School of Nursing, Queensland University of Technology, Brisbane, Australia 
3
 Centre for Online Health, The University of Queensland, Brisbane, Australia 
4
 Department of Emergency Medicine, Princess Alexandra Hospital, Brisbane, 
Australia  
       
107 
 
Abstract 
Objective: To describe characteristics of older people with cognitive impairment (CI) 
presenting to emergency departments (EDs). 
 
Design: A multi-centre prospective observational study of a convenience sample of 
older ED patients with CI. A picture of patients’ health status and ED responses to 
care needs was obtained through standardised tools application and patient 
interviews, and observation of care processes.  
 
Setting: Eight Australian EDs 
 
Participants: All older persons with a dementia diagnosis and those with CI that was 
identified by independently applying formal cognitive assessments by researchers.  
 
Measurements: Demographic and physical measurements were collected during 
patients’ ED stay. Outcome data were collected 28 days post-ED visit.  
 
Results: The majority of elders with CI in ED live in the community (88.7%), arrive 
by ambulance (67.4%), are accompanied by a support person (63.1%), are triaged 
as urgent to semi-urgent (82.2%), and are hospitalised (56.5%). The median 
inpatient length of stay was six hours. In ED, a great proportion experienced pain 
(53.2%). Prior hospital admissions (33.3%), incontinence (34.3%), dependence in 
activities in daily living (42.6%), issues in nutrition (40.1%), vision and hearing 
impairment (93% and 25.7% respectively) were common. Three persons 
experienced a fall incident in ED.  
 
Conclusion: The identification of these characteristics of the older ED population 
with CI is an important step in tailoring the quality of emergency care to better suit 
the needs of this at-risk population. Further research is required to allow an 
increased understanding of the precipitants of ED presentation in older people with 
CI, and to identify effective and efficient interventions to minimise adverse events.   
 
Key words: age, cognitive impairment, emergency department 
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Introduction 
The care of older people in emergency departments (EDs) has had greater attention 
in recent years (1-6). Older ED patients have worse health outcomes and are at 
increased risk of adverse events during their ED stay, including under triage of 
illness severity, lack of recognition of geriatric syndromes, and adverse medication 
related events (7). Compared with older ED patients without cognitive issues, there 
is evidence that those with cognitive impairment (CI) are at increased risk of negative 
outcomes and adverse events when presenting to EDs (8-11). As the population 
ages there will be ongoing and increasing use of the ED by frail older adults. 
Therefore it is timely that consideration is given to those older people with CI who 
are seeking care in EDs. 
Review of the current literature indicates a paucity of research specific to the 
cognitively impaired older ED population (12-14). Several recommendations, 
targeting ED’s physical layout, modifications of care delivery, and staff education, 
have been made to improve the ED experience and outcomes of seniors with CI and 
their families (3, 12-15). As high quality research evidence derived from the ED 
setting is lacking, most recommendations are generalised from other health care 
settings (14). Establishing or refining specific ED services and robust care delivery 
protocols relevant to the clinical care of this at-risk ED population first requires a 
good understanding of their presenting features and needs. Yet there is little 
knowledge regarding the characteristics of older ED patients with CI. Thus the 
objective of this study was to describe the characteristics of older persons with CI 
presenting to emergency departments.  
 
Method 
 
Study Design and Setting 
This was a multi-centre prospective observational cohort sub-study. The objective of 
the parent study was to establish a suite of quality indicators for the older ED 
population (16). A significant phase in this research was to collect data on initially 
established quality indicators for the care of older persons in ED targeting a range of 
clinical care domains.   
Persons aged 70 years and over who presented to the emergency 
departments of eight Australian hospitals in the time period between May 2012 and 
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February 2013 were recruited and surveyed for the duration of their ED stay. The 
hospitals included four tertiary academic hospitals and four major community 
hospitals. Data obtained from those older people identified as having CI were 
analysed in this sub-study. 
 
Ethical Approval 
Prior to commencement, ethical approval was obtained from the ethics committee of 
The University of Queensland and from each hospital’s Human Research Ethics 
Committee.  
 
Selection of Participants 
All patients aged 70 years and over who presented to one of the participating ED 
sites during working days (8 hours per day, 8AM- 5PM) were eligible for enrolment in 
the main study. During these time frames the research nurse identified potential 
participants by reviewing Emergency Department Information System (EDIS). 
Informed written consent was gained either from the individual or the legally 
responsible person for the patient’s health matters. Patients were excluded if 1) they 
were present in the ED for two or more hours prior to a research nurse being 
available, 2) they had an acute illness of such severity that their condition prevented 
research staff from gaining informed consent, 3) they had already been recruited to 
the study on a previous ED visit, and 4) research nurses could not arrange an 
interpreter in a suitable time-frame. 
After consenting, all study participants received cognitive screening (Table 1). 
Those identified as having CI were included for further analysis in this sub-study. 
The OMCT (17), a feasible cognitive screener to identify cognitive impairment in 
older ED patients (18) was used. Also, recently published geriatric emergency 
department guidelines developed by the American College of Emergency 
Physicians, American Geriatrics Society, Emergency Nurses Association, and the 
Society for Academic Emergency Medicine, indicate that the OMCT is a favourable 
tool for CI recognition (19). OMCT tests for orientation (questions regarding time), 
memory (asked to remember an address), and concentration (count backwards and 
months in reverse order). For delirium recognition, the interRAI Delirium Screen was 
applied (20). This tool screens for delirium symptoms and is imbedded in a 
standardised comprehensive geriatric assessment. It is based on observations 
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related to an acute change in mental status and variation in cognitive function across 
a day. Patients were identified as having CI if they screened positive on one of the 
applied formal tests or if there was a prior formal diagnosis of dementia stated in 
their medical record.  
 
Table 1: Utilised Cognitive Screening Tools and Associated Cut-off Points 
 
Cognitive Screening Tool: 
 
Cut-off point for 
impairment 
recognition: 
 
Tool features 
The Orientation Memory 
Concentration Test (OMCT) 
(17) 
 
 
> 8 (range 0-28) 
 
- 0-8 normal cognition 
- 9-19 mild to 
moderate CI 
- 20-28 severe CI 
- Tested in the ED setting 
and in the older ED 
population 
- Sensitivity 95%, 
Specificity 65% (21) 
interRAI Delirium Screen 
 
  
Patients experience an 
acute change in 
mental status from 
baseline OR their 
mental function varies 
over the course of the 
day where this 
behaviour appears 
different from usual 
functioning 
- Tested in older persons 
admitted to acute 
medical wards. 
- Sensitivity 82%, 
Specificity 91% (22) 
 
Data collection  
First of all patient demographics were collected by accessing the ED’s electronic 
information system (EDIS), including age, gender, living status, mode of arrival, 
length of ED stay, departure destination, presenting complaint and assigned 
Australian Triage Scale (ATS) category (which has five levels (1 to 5), with 1 
indicating the most critical) (23). 
 
Measures 
The interRAI ED assessment system (24) was used to collect functional and psycho-
social information. It is an abbreviated form of comprehensive geriatric assessment 
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that considers both premorbid and current status. Other standardised tools were 
applied (Table 2) and, where no standardised measuring instrument existed, a 
questionnaire established by the research team was used to obtain a full picture of 
the patients’ health status and clinical care received during the ED episode of care. 
The older person and/or his/her relative were interviewed and associated care 
processes observed (e.g. pressure ulcer interventions applied in ED) on at least two 
occasions by our trained data collectors within the ED episode. To collect relevant 
data, shortly after recruitment an interview (index interview) was carried out, and two 
to three hours after the index interview, (or just before ED departure if patients 
stayed shorter than two hours) another review was undertaken. A follow-up 
telephone interview was conducted to identify health outcomes and adverse events 
at 28 days. 
 
Table 2: Utilised Standardised Measuring Instruments 
 
Standardised tools: 
 
Health measure: 
 
                Features: 
interRAI ED Tool 
(24) 
General health 
(based on 
comprehensive 
geriatric 
assessment) 
  
• Based on comprehensive geriatric 
assessment 
• Assess patient’s, cognitive skills, 
(instrumental) activities of daily living, 
mood, hospital use, hearing, vision, 
behavioural symptoms, continence, falls, 
pain, skin status, nutrition, patient’s 
support system 
FROP-Com screening 
tool 
(25) 
 
Fall risk • Assess for falls history (12 months), IADL 
status, and balance 
• Score range: 0-9 
• Cut-off: ≥1 (at risk), 1-3 low risk, 4-9 high 
risk 
• Sensitivity 67.1%,Specificity 66.7% 
Verbal Numeric Rating 
Scale (NRS) 
(26)  
Pain • Patients are asked to verbally rate their 
pain on a scale from 0 (no pain) -10 
(worst possible pain) 
• Score range: 0-10 
• Cut-off ≥1 ( 1-3 mild pain, 4-6 moderate 
pain, 7-10 severe pain)  
PAINAD Pain • Assess behaviour associated with pain 
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(27) 
 
 including breathing, negative vocalisation, 
facial expression, body language, 
consolability. 
• Score range: 0-10 
• Cut-off ≥1 ( 1-3 mild pain, 4-6 moderate 
pain, 7-10 severe pain) 
Waterlow Pressure 
Ulcer Risk 
Assessment Tool 
(28) 
Pressure ulcer 
risk 
• Assess for Sex/Age, BMI, mobility, 
continence, medication, skin and special 
risk factors (tissue malnutrition, 
neurological deficit, major surgery or 
trauma) 
• Cut-off > 10 (>10 at risk, >15 at high risk, 
>20 at very high risk) 
 
Statistical analyses 
Prevalence estimates were calculated as the proportion of people with available 
data. Statistical analyses were performed using SPSS IBM (version 22; SPSS, Inc., 
Chicago, IL). 
 
Results 
Of 579 persons who participated in the main study, 191 (191/579, 33%) older 
persons met the criteria for CI (number of patients who scored positive on either one 
of the cognitive screening tools or had an established dementia diagnosis).  
One hundred forty-three persons (143/423, 33.8%) met the criteria for 
cognitive impairment using OMCT (423 persons completed the OMCT), of whom 137 
(137/143, 95.8%) had minimal to moderate impairment (OMCT score 9 – 19) and 6 
(6/143, 4.2%) had severe cognitive impairment (OMCT score 20-28). Forty-one 
persons (41/384, 7.1%) met the criteria for delirium (384 completed the interRAI 
delirium screener). Twenty persons (20/360, 5.6%) had previously recognised 
cognitive impairment (a dementia diagnosis present in the list of medical disorders). 
 
The mean age of those identified as having CI (N=191) was 82.6 years 
(SD=7.0 years, range 29 years) and 45.5% were female (n=87). The majority lived in 
the community (157/177, 88.7%), and of those 66 (66/157, 42%) lived alone. Five 
persons (5/177, 2.8%) were transferred from a high care residential setting. ED 
       
113 
 
arrival by ambulance was the most common mode of arrival (116/172, 67.4%) and 
94 older persons (94/149, 63.1%) were accompanied by another person during their 
ED episode of care. Forty-three persons (43/129, 33.3%) were hospitalised at least 
once in the last six months prior to their ED visit. 
 
Twenty-eight older persons with cognitive impairment (28/191, 14.7%) were 
triaged at ATS level 2, 121 (121/191, 63.4%) at ATS level 3, 36 (36/191, 18.8%) at 
ATS level 4, and 6 (6/191, 3.1%) at ATS level 5. The reasons for ED presentation 
are summarised in Table 3. The median length of ED stay was 6 hours (SD= 5.4, 
range 1-33 hours) and 108 (108/172, 56.5%) persons were directly hospitalised after 
their ED attendance.  
  
       
114 
 
 
Table 3: Cognitively impaired older patients’ reasons for ED presentation 
Classification for ED presenting complaints (29) 
Category: Presenting complaints: Frequencies: 
Respiratory 
 
- Shortness of breath, 
dyspnoea, pain respiratory 
system, wheezing, breathing 
problem  
- Cough 
Total: 
n=19 (19/191, 9.9%) 
 
 
 
n=4 (4/191, 2.1%) 
n=23 (23/191, 12%) 
Cardiovascular 
 
- Chest pain, pressure/tightness 
of heart 
- Palpitations/ awareness of 
heart; Bradycardia; Irregular 
heartbeat 
Total: 
n=23 (23/191, 12%) 
 
n=6 (6/191, 3.1%) 
 
 
n=29 (29/191, 15.1%) 
Digestive 
 
- Abdominal pain / cramps 
general 
- Constipation 
- Nausea, vomiting 
- Melaena 
- Haematemesis/vomiting blood 
Total: 
n=8 (8/191, 4.2%) 
 
n=2 (2/191, 1%) 
n=4 (4/191, 2.1%) 
n=1 (1/191, 0.5%) 
n=1 (1/191, 0.5%) 
n=16 (16/191, 8.4%) 
Neurological - Delirium 
- Vertigo/dizziness 
- Sensation disturbance 
- Headache/ pain face 
- Paralysis/weakness 
Total: 
n=1 (1/191, 0.5%) 
n=7 (7/191, 3.6%) 
n=1 (1/191, 0.5%) 
n=2 (2/191, 1%) 
n=2 (2/191, 1%) 
n=13 (13/191, 6.8%) 
Musculoskeletal 
 
 
- Back symptom/complaint 
- Arm symptom/complaint 
- Wrist symptom/complaint 
- Shoulder symptom/complaint 
- Hip symptom / complaint 
- Leg/thigh symptom / complaint 
- Knee symptom / complaint 
- Ankle symptom/complaint 
Total: 
n=5 (5/191, 2,6%) 
n=2 (2/191, 1%) 
n=1 (1/191, 0.5%) 
n=1 (1/191, 0.5%) 
n=1 (1/191, 0.5%) 
n=2 (2/191, 1%) 
n=2 (2/191, 1%) 
n=1 (1/191, 0.5%) 
n=15 (15/191, 7.8%) 
Skin - Pain/tenderness of skin; n=2 (2/191, 1%) 
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 pruritus; lump/swelling; rash 
- Boil/carbuncle, skin-infection 
posttraumatic 
- Laceration/cut 
Total: 
 
n=4 (4/191, 2.1%) 
 
n=2 (2/191, 1%) 
n=8 (8/191, 4,2%) 
Eye 
 
- Visual disturbance 
 
n=1 (1/191, 0.5%) 
 
Psychological / toxic effects 
 
- Psychological 
symptom/complaint other 
n=4 (4/191, 2.1%) 
 
Urological - Dysuria/painful urination 
- Haematuria 
Total: 
n=1 (1/191, 0.5%) 
n=3 (3/191, 1.6%) 
n=4 (4/191, 2.1%) 
Male genital - Male genital symptoms n=1 (1/191, 0.5%) 
Social problems - Social problem n=1 (1/191, 0.5%) 
General 
 
- Fainting/syncope 
- Trauma/injury NOS*, multiple 
trauma 
- Fever 
- Weakness/tiredness, feeling ill 
- Allergy/allergic reaction NOS 
Total: 
n=11 (11/191, 5,7%) 
n=24 (24/191,12.6%) 
 
n=3 (3/191, 1.6%) 
n=6 (6/191, 3.1%) 
n=1 (1/191, 0.5%) 
n=45 (45/191, 23.5%) 
Other* - Altered level of consciousness 
- IDC bypassing 
- Pain not specified 
- Other complaints not  
specified 
Total: 
n=2 (2/191, 1%) 
n=1 (1/191, 0.5%) 
n=2 (2/191, 1%) 
n=28 (6/191, 14.7%) 
 
n=33 (33/191, 17.3%) 
* For this study the group ‘other’ was specifically created for the classification of the presenting 
complaint.  
NOS: Not Otherwise Specified 
 
Of the 120 persons from whom we collected data on premorbid medical 
conditions, we found that the comorbidities ranged from 0 to 12 in this sub-group. 
The median number of pre-morbid diseases was 4.0 (SD 2.7). We also collected 
data on medication use (number of drugs prior to the ED presentation) and found 
that of the 177 persons, 176 persons (176/177, 99.4%) used one or more types of 
medication each day. The median number of medications that were taken by this 
group was 7 (SD=4.3, range 0-19). Of the total group, 120 persons (120/181, 66.3%) 
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were confirmed to be independently managing their medications, 61 persons 
(61/181, 33.7%) needed assistance in taking their medication, and this ranged from 
set-up help only to total dependence.  
In 77 persons (77/173, 44.5%), pain was a contributing factor to the decision 
to come to ED. A total of 92 persons (92/173, 53.2%) declared that they experienced 
pain in ED. Of those, 61 (61/92, 66.3%) had a new episode of pain, 23 (23/92, 25%) 
had worsening of chronic pain, and 8 persons (8/92, 8.7%) had chronic pain with no 
acute exacerbation. Using the Numeric Rating Scale (NRS), pain was verbalised as 
moderate to excruciating in 72 cases (72/92, 78.3%). Except for four cases, 133 
older persons with mild to moderate cognitive impairment (n=137) rated their pain 
using NRS. Five of six persons with severe cognitive impairment ranked their pain 
using this scale. The PAINAD, an observational pain scale, was also applied by 
researchers and results found that 36 persons (36/188, 19.1%) of the total sample 
exhibited pain behavioural symptoms during the ED visit. ED staff assessed the 
patient’s pain levels in 149 cases (149/187, 79.7%) prior to the first interview by our 
research nurse and in 106 cases (106/189, 56.1%) prior to the second interview. For 
those who experienced pain, 43 persons (43/92, 46.7%) did not receive analgesia 
during their ED episode of care (nor was there an explanation why pain treatment 
was not offered).  
Prior to the onset of the acute illness, 61 people reported bladder or bowel 
control problems (61/178, 34.3%) of whom 44 (44/61, 72.1%) had urinary 
incontinence, 6 persons (6/61, 9.8%) had issues in the voluntary excretion of bowel 
contents (i.e. faecal incontinence), and 11 (11/61, 18%) experienced both (doubly 
incontinent). Sixty-six persons (66/165, 40%) required assistance with toileting 
during their ED presentation of whom 12 (12/66, 18.2%) needed maximal assistance 
or were totally dependent. Eight persons (8/175, 4.6%) experienced a urine catheter 
insertion during their ED episode of care.  
Six persons (6/72, 8,3%) presented to the ED with a Pressure Ulcer (PU). The 
PUs were staged according to the National Pressure Ulcer Advisory Panel (30). One 
person had a PU categorised as stage 2 to un-stageable (i.e. evidence of an open 
skin) and five persons had observed areas of persistent redness (stage 1). The ED 
provider performed a PU risk assessment in 31 cases (31/122, 25.4%). Where 
performed, risk assessment was commonly carried out by applying a formal PU risk 
tool (25/31, 80.6%). We were able to collect variables to calculate the Waterlow 
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score (28) on 46 persons and found that not a single person had ‘no risk’ for 
pressure areas. Of the persons at risk for developing pressure sores (n=46), 14 
persons (14/46, 30.4%) were ‘at risk’, 18 (18/46, 39.1%) were at ‘high risk’ and 14 
persons (14/46, 30.4%) were at ‘very high risk’. Pressure reducing mattresses were 
used with four patients (4/173, 2.3%). 
Pre-morbidly, 81 persons (81/190, 42.6%) were dependent on support to 
carry out any of the following ADL tasks: bathing; personal hygiene; or dressing. 
Prior to the ED visit, 148 individuals (148/183, 80.95%) were independent in their 
mobility, while during the ED visit, 109 persons (109/179, 59.6%) were autonomous 
in movement. We appraised the medical record of 121 patients and found that a 
mobility assessment (such as ‘timed up and go test’) was undertaken in 15 cases 
(15/121,12.4%). In the three days prior to the ED visit, 30 people (30/145, 20.7%) 
had a fall incident. We prospectively determined falls risk for 119 persons. The Falls 
Risk for Older People in the Community (FROP-Com) Screen scores found that of 
the 119 persons, 76 (76/119, 63.9%) had a low risk and 43 (43/119, 36.1%) had a 
high risk for future falls. Three patients (3/187, 1.6%) experienced a fall incident 
during their ED episode of care.  
Of the 160 (160/172, 93%) persons who wore glasses in daily life (n=160), 61 
(61/160, 38.1%) did not bring their glasses to the ED, and in the ED cubicle, 19 
persons (19/160, 11.9%) had their aids not within reach. For the 44 (44/171, 25.7%) 
people who used hearing aids, 31(31/44, 70.5%) forgot to bring their hearing 
support, and 2 (2/44, 4.5%) did not have them within reach.     
Seventy-three persons (73/182, 40.1%) experienced a noticeable decrease in 
the amount of food and fluid intake three days prior to the ED presentation. Weight 
loss (5% in the last 30 days or 10% or more in the last 180 days) was an issue in 37 
patients (37/178, 20.8%). Pre-morbidly, 28 persons (28/186, 15.1%) required 
assistance in eating or drinking. We asked the patient whether they were offered a 
drink during the ED visit. No drink was offered in 102 cases (102/171, 59.6%); 21 of 
those were ‘nil by mouth’. 
We asked the patient (or their support person) to grade their general health 
with five response alternatives ranging from excellent to poor [1-4], and ‘no answer’ 
[5]. Self-rated health was recorded in 18 cases (18/180, 10%) as excellent, 94 
(94/180, 52.2%) as good, 48 (48/180, 26.7%) as fair, 12 (12/180, 6.7%) as poor, 
while 8 (8/180, 4.4%) did not respond. In consideration of the current acute illness, 
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10 patients (10/183, 5.5%) scored their health as excellent, 62 (62/183, 33.9%) as 
good, 53 (53/183, 29%) as fair, 49 (49/183, 26.8%) as poor and 9 (9/183, 4.9%) did 
not respond. 
During the first interview, 62 persons (62/177, 35%) did not have an 
identification band present. The nursing call button was not within reach of the 
patient in 75% (123/164) of the cases. From the ED cubicle, daylight was visible in 
29 (29/173, 16.8%) and a clock in 22 instances (22/173, 12.7%). In one case (1/153, 
0.7%) a geriatrician was involved in the ED episode of care. 
Six persons (6/118, 3.1%) exhibited behavioural and psychological symptoms 
(yelling, agitation or aggression) during the ED episode of care. Management of 
disruptive behaviours by ED staff included verbal de-escalation, satisfying patient 
need (other than pain), and no response. No patients had physical restraint applied. 
Fifty-five patients (55/149, 36.9%) did not have a support person present 
during their ED stay. Of those patients who had a carer available (n=94), 29 support 
persons (29/73, 39.7%) expressed feeling overwhelmed or distressed by the illness 
of their relative. Of those four patients were sent home. Seventy-seven patients 
(77/156, 54.5%) had formally appointed someone to make health decisions for them 
if at a time they were unable to make those decisions for themselves.  
Health outcomes and adverse events 28 days post ED, experienced by those 
discharged home (n=55), are presented in Table 4. 
 
Table 4: Prevalence of health outcomes and negative events at 28 days post ED 
presentation.  
Health Outcome / Events experienced  
for those discharged home (n=55) 
Prevalence at 28 days  
ED re-presentation 
 9/27, 33.3%  
Hospitalisation 
 1/35, 2.9 %   
Death 
 0/35, 0%  
 
Institutionalisation  
 0/35, 0%  
 
Fall incident(s) 
 3/35, 8.6%  
 
 
 
 
       
119 
 
Discussion 
To our knowledge, this is the only report of a systematic attempt to describe the 
characteristics of older ED patients who have CI (N=191). Identifying patterns is 
important for tailoring quality of care to the specific needs of this ED population. The 
findings demonstrate that acutely sick older people with CI are predisposed to 
(interrelating) factors which may be associated with negative outcomes when 
presenting to EDs.  
Cognitive impairment itself may make older persons prone to adverse events. 
For example, older persons with CI may be an unreliable source from whom to gain 
a comprehensive patient history, depending on the extent of their CI. For example, 
Han and colleagues (2011) found that older persons with CI, especially those with 
delirium, have problems accurately stating their presenting complaint and 
understanding ED discharge information (31). In addition CI may contribute to the 
onset of delirium (32).  
Compared to their non- impaired peers, older persons with CI are recognised 
as being vulnerable in ED settings (10, 11). Both the Identification of Seniors at Risk 
(ISAR) screening tool (10) and the Triage Risk Screening Tool (TRST) (11) include 
evidence of CI in older adults as a risk factor for adverse outcomes, such as ED 
representation, functional decline, hospitalisation, institutionalisation, and death post 
ED visit. We used the OMCT to screen for CI. Compared to other tests, to date, the 
OMCT, has the most optimal psychometric properties (a sensitivity of 95% and a 
specificity of 65%) achieved in the older ED population (14). Although this was not 
measured against an accepted gold standard, suggesting that in our study sample 
persons without CI might be included (and persons with CI excluded from this study). 
Despite this, a study carried out by Shah (2011) found, that of those persons 
identified as impaired in ED (N=43), only 12% had evidence of CI at the two-week 
follow up (34). One of the author’s explanations was the change in clinical state of 
patients when re-assessed in the home environment. An acute illness, unexpected 
transition from a familiar into a hectic and busy ED environment, the use of 
medications administered in ED, and uncertainty of future health outcomes may 
have an impact on cognitive function in older adults who present to EDs. This may 
suggest that for those testing positive in ED, further assessment is required. 
In addition to evidence of CI, this ED population, 1) is unwell (the presenting 
complaint) which may affect performance in everyday activities (42.6% were 
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dependent on support for ADL tasks) and 2) often has multiple co-morbidities 
(median 4.0/120) and related medication use. These deficit accumulations mark 
older persons with CI as frail (35) and therefore prone to adverse outcomes in ED 
(36). However those who experience impaired mobility (n=70), incontinence (n=61), 
falls (n=30), and pressure ulcers (n=6) have increased vulnerability to adverse 
outcomes (37). Also ED overcrowding, which results in longer ED stays, is 
associated with increased adverse outcomes (38). The implication is that those with 
long ED stays (in our sample the median length of ED stay was six hours) are prone 
to adverse events and health outcomes (38-42) as compared to those staying 
shorter periods in ED. Likewise, poor self-rated health is used as a predictor for 
adverse outcomes (43). In this study population, 12 persons rated their health prior 
to ED presentation as poor, while in ED, 49 persons rated their health as poor. The 
results concerning health outcomes post 28 days ED visit demonstrate that nine ED 
re-presentations (33.3%, 9/27), one hospitalisation (2.9%, 1/35), and three fall 
incidents (8.6%, 3/35) occurred in those persons with CI who were discharged home. 
However, this small sub-sample and incomplete data (> 5%) prevents optimal 
analysis. There is evidence that approximately 15% of non-impaired elders 
experience an ED re-presentation (44-46), up to 14% are hospitalised (31, 41), and 
1%-2% die within one month after the ED visit (36, 47, 48).  
There is evidence that a multicomponent delirium intervention is effective in 
hospitalised older adults (49). This program targets delirium risk factors, including CI, 
sleep deprivation, immobility, visual impairment, hearing impairment, and 
dehydration. While this specific intervention has not been evaluated in older ED 
patients, we found that in our sample, some risk factors, including visual impairment 
(50% of 160 person wearing glasses, did not use their visual aids in ED), hearing 
impairment (75% of 44 persons wearing hearing aids, did not use them in ED) and 
dehydration (59.6% did not get a drink while in ED), were not optimally addressed in 
the ED setting and this was not always within the control of ED staff (e.g.  patients 
forgot to bring their aids to ED). In addition, eight persons received urethral 
catheters, which is recognised as a risk factor for delirium (32), in ED. Avoidance 
and shortened use of catheters in older persons is recognised as one of the 
elements of an effective multifactorial intervention strategy to prevent delirium (50); 
however, this was not measured in this study population. 
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For QI development of older ED patients and those with special needs, we 
collected over one thousand variables for testing of drafted indicators. The collecting 
of numerous variables in the period where patients with CI were available for 
interviewing was challenging. Issues in patient cognition may have affected the 
reliability and completeness of collected data (31). In this study, the lack of available 
data (missing data ranked from 0% to 62.3%) resulted in lost information, weakened 
generalizability and limited the scope of analysis for finding (additional) important 
trends in this ED population. As impaired cognition may impact on attention, 
memory, comprehending and producing language, behaviour, and decision making, 
the study participants (who had this problem) might have experienced difficulties in 
responding or accurately responding, especially for those who did not have a support 
person in ED (in our study 55 persons). This should be considered when interpreting 
the results. Furthermore the screening tools utilised for the identification of PUs and 
fall risks require the collection of multiple variables. For example we could only 
calculate these risks for 24% (for PU risk) and 62.3% (fall risk) of the study 
population. It may be that gathering patient information in a demanding ED 
environment, where this data is frequently incomplete (51), is challenging for this ED 
population. Other than the FROPCom (52), clinical screening tools have not been 
evaluated using strong research methodology in older ED patients, which leave us 
unsure of their reliability or validity.  
Best practice potentials for the care of this vulnerable population in the ED 
setting, some of which having been proposed by other authors (3, 13), are presented 
in Box 1. These perceptions of optimal care are based mostly on face validity or 
research carried out in other health care settings; additional research is required for 
further definition of these concepts and whether these interventions are effective and 
efficient (e.g. intervention will be carried out in a timely manner) in improving health 
outcomes of older ED patients with CI. 
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Box 1: Best practice and research potentials for the care of older ED patients with 
cognitive impairment 
 Utilizing (and the development and evaluation of) appropriate screening tools which have 
the most optimal psychometric properties (preferably measured against an accepted gold 
standard) to recognize cognitive impairment, the level of pain, delirium, mobility, 
nutritional state, frailty, discharge risk or other  geriatric syndromes 
 Implementing (or developing and evaluating) effective evidence-based interventions 
targeting delirium, pressure ulcers, falls, and behavioural and psychological symptoms 
 Multidisciplinary care approach including the involvement of geriatric experts 
 Involvement of patient’s support person in care 
 Appropriate nursing diagnosis and management to meet patient’s needs (e.g. hydration, 
assisting with toileting, early mobilisation) 
 Placing call button in reach and applying identification bands early in ED episode of care 
 Minimising use of bladder catheter and avoidance of physical restraints 
 Comprehensive discharge planning for those discharged from ED 
 Structural modifications of the ED environment (e.g. use of orientation cues such as 
clocks, calendars) 
 Available policies and procedure to guide ED staff optimally caring for this ED population 
 Increased research on medication use in this ED population, including the use of 
sedatives and antipsychotics  
 
Conclusion  
This study describes characteristics of older ED patients who have cognitive 
impairment. This increasing ED population seems to possess several predisposing 
and precipitating risk factors for adverse events and health outcomes. Increased 
understanding of their specific care needs enables tailoring the quality of emergency 
care that better suits their needs (and the needs of their carers). Potential 
modifications in ED processes and ED structure are proposed but need further 
research to investigate whether these are effective and efficient.  
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care of older people with cognitive impairment 
in emergency departments 
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Abstract 
Objectives: The purpose of this study was to identify the structural quality of care 
domains and to establish a set of Structural Quality Indicators (SQI) for the 
assessment of care of older people with cognitive impairment (CI) in Emergency 
Departments (ED).  
 
Methods: A structured approach to SQI development was undertaken including: 1) a 
comprehensive search of peer-reviewed and grey literature focusing on identification 
of a) evidence-based interventions targeting structure of care of older patients with 
CI, and b) existing SQIs, 2) a consultative process engaging experts in the care of 
older people and epidemiologic methods (i.e. advisory panel) leading to development 
of a draft set of SQIs, 3) field testing of drafted SQIs in eight EDs leading to 
refinement of the SQI set, and 4) an independent voting process among the 
panellists for SQI inclusion in a final set, using pre-established inclusion and 
exclusion criteria. 
 
Results:  
At the conclusion of the process, five SQIs targeting the management of older ED 
patients with CI were developed: The ED has a policy outlining 1) the management 
of older people with cognitive impairment during the ED episode of care; 2) issues 
relevant to carers of older people with cognitive impairment, encompassing the need 
to include the (family) carer in the ED episode of care; 3) the assessment and 
management of behavioural symptoms, with specific reference to older people with 
cognitive impairment; 4) delirium prevention strategies, including the assessment of 
patients’ delirium risk factors; 5) pain assessment and management for older people 
with cognitive impairment. 
 
Conclusion: This paper presents a set of SQIs for the evaluation of performance in 
caring for older people with CI in EDs.  
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Introduction 
The emergency department (ED) environment, which is often hectic, with high 
patient acuity and overcrowding, can be a challenging location in which to provide 
care for older people with cognitive impairment (CI).  Up to 40% of the older ED 
population has some form of CI (1-6), which refers to cognitive impairment without 
delirium and delirium. CI without delirium includes mild cognitive impairment (a 
phase of cognitive decline that may come as a first symptom of Alzheimer’s disease 
(AD) and other dementias), dementia (a neurological syndrome) or cognitive 
impairment related to mental or physical illnesses. Delirium is a disorder 
characterised by confusion, inattentiveness, disorientation, illusions, hallucinations, 
agitation, and in some instances, autonomic nervous system overactivity. Although 
delirium is potentially preventable, it is highly prevalent (~10%) in the older ED 
population (2-5,7) and is associated with higher mortality rates (8,9). Delirious states 
occur more frequently in people already suffering chronic brain dysfunction, such as 
dementia (4,10-12). 
Like the rest of the world, Australia’s population shifts towards older ages (13) 
with the implication that more older people, including those with CI, will seek care in 
EDs in coming years. Growing awareness has resulted in a greater focus on the 
quality of care for older people presenting to EDs leading to the publication of 
guidelines for evidence-based practice and suggestions for research initiatives (14-
18). Older people with CI presenting to EDs have specific needs and require 
increased care support in the ED environment to meet those needs. For example, 
the increased risk of developing delirium (4,5,7,19) may call for modification of the 
complex ED environment to a quiet setting with implemented cognitive screening 
tools and orientation cues, such as visible daylight, clocks, calendars, or familiar 
objects, to prevent this acute confusional state (14,20,21).  
Donabedian defined structure, as well as process and outcome, as a 
fundamental aspect of quality of health care (22). Care structure is concerned with 
constant organisational factors of care. Brand and colleagues identified three groups 
of hospital characteristics, including health environment, hospital structure, and 
hospital operational design (23). Hospital operational design, is concerned with, but 
not limited to, patient safety practices, decision support, and workforce design (23). 
Examples of care structure are availability of (medical) equipment, furniture (e.g. 
articulated power beds), and care services (e.g. hospital in the nursing home service, 
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geriatric consultation service), the environmental design of the ED (orientation cues, 
signage), staffing levels, and staff education. 
There is some evidence to support the association of care structure with 
better-quality of care in hospitals (23, 24). In the ED setting, Terrell and colleagues 
found that the use of a computerised drug prescription system (i.e. structure) 
reduced the prescription of potentially inappropriate medication (i.e. process) for 
older people (25). A study carried out by Wilber et al. found that the use of reclining 
chairs in EDs reduced pain levels in older persons in comparison with their peers 
who stayed on a wheeled ED stretcher (26).  
Quality indicators (QI) play an important role in quality improvement. QIs, 
which are based on available scientific evidence and consensus, are used to 
evaluate quality of care and, when applied, alert administrators, policy makers, 
researchers or clinicians if healthcare delivery or outcomes fall below a minimum 
level of acceptability (27). Three types of quality indicators exist: outcome, process, 
and structural indicators. Outcome indicators may measure health care outcomes 
(i.e. end results of health care practice such as mortality) or a change in patient’s 
health status (e.g. functional decline at discharge compared with admission). 
Process quality indicators may indicate the number of patients eligible for certain 
care pathways (e.g. fractured neck of femur protocol) who actually received this 
care. This paper focusses on structural indicators. Structural quality indicators (SQI) 
may measure the frequencies of implemented structural elements of care (e.g. how 
many EDs have a computerised drug prescribing system in place). The unit of 
interest is a healthcare delivery system (i.e. a hospital or an ED) rather than patient 
level analysis. Given that these SQIs relate to the built environment and hospital 
systems, interventions to improve structure, would indirectly potentially benefit all 
older people with CI (regardless of severity or definition). Despite the need for 
improvement of the quality of care for the geriatric ED population, a review of the 
literature showed that there are no existing SQIs to measure quality of care of older 
people with CI in EDs. Therefore this study aimed, 1) to identify the structural 
domains and elements focussed on hospital operational design targeting a) patient 
safety practices, b) decision support, c) workforce design of relevance for the care of 
people with CI, and 2) to develop a minimum set of SQIs to support EDs (in major 
tertiary and teaching hospital, rural or remote hospitals or community hospitals) in 
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improving quality of care for this vulnerable patient population. Structural changes 
may be led by ED clinical staff, or hospital administrators and policy makers.  
 
Methods 
A methodological paper concerning this research project has been published 
elsewhere (28). In summary, a structured research approach was taken for the 
development of the SQIs for the care of older people with CI in ED, including 
combining available evidence with expert opinion (phase 1), a field study (phase 2), 
and consensus voting (phase 3). This methodology was chosen based on previous 
QI development experience (29,30), and the recognition that field data, included at 
the time of development, results in QIs which more effectively differentiate between 
hospitals. Field work data enables the elimination of QIs which are not feasible, or 
where the QI definition does not capture the point in the 
assessment/diagnosis/treatment cycle where there is an opportunity for quality 
improvement. For example, the cause of delirium may consistently be treated across 
all hospitals, however if assessment for delirium is not consistent (i.e. there is 
variation) then a QI for the treatment of delirium is not as useful as one that targets 
assessment. Unlike guidelines for evidence-based practice which are 
comprehensive; in relation to QIs, well targeted QIs are more effective in 
differentiating the quality of care between hospitals. If QIs are effective in stimulating 
change in practice, then they have a limited life span; after a period of 
implementation existing QIs should be re-evaluated to ensure that the point of 
difference in quality across hospitals is still being targeted.  
Box 1 gives an overview of process (31) and outcome QIs for the care of older ED 
patients with CI. This study (a subset of the primary study) focused on the 
development of SQIs targeting the special needs of the older ED population with CI. 
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Box 1: Process and outcome indicators relevant for the care of older people with 
CI presenting to EDs 
A project developing quality indicators for all older people presenting to EDs was carried 
out in eight hospitals across Australia (28). In addition to these QIs, an additional suite of 
QIs was developed for persons with cognitive impairment (CI). In addition to the SQIs 
described in this paper, process and outcome QIs were also proposed. A summary of this 
companion work is outlined here. 
 
Process indicators: 
Parallel to the establishment of the SQI for the care of older ED patients with CI, a set of 
process quality indicators (PQI) was created (31). The method developing process quality 
indicators (PQI) for the care of older ED patients with CI included a similar approach, 
including a literature review, a consultative process engaging experts, and field testing. 
Field testing involved the implementation and evaluation of drafted PQIs using a cohort 
consisting of 580 older ED patients of whom 191 had CI. 
The concluding process indicators targeted: cognitive screening, delirium screening, 
delirium risk assessment, evaluation of acute change in mental status, delirium aetiology, 
proxy notification, collateral history, involvement of nominated support person, pain 
assessment, disposition, and ED length of stay. 
 
Outcome indicators:  
The QI development methodology for the care of older people in the emergency 
department included, besides PQIs and SQIs, the establishment of outcome indicators. 
Prospective (during the ED episode and 28 days post ED discharge) data was collected 
across eight hospitals with a sample of 580 older people. Of these 580, 191 were 
prospectively identified as having CI. However, the small study sample of persons with CI 
limited the opportunity to develop outcome quality indicators (OQI) for the older ED 
population with CI specifically (i.e. as this was a sub-set of the older ED population).  
OQIs are significant indicators of quality of care (32). Before OQIs can be established for 
the older ED population with CI, additional research focussed on differentiation of health 
outcomes in older ED patients with CI compared to their non-impaired peers and research 
that further explores whether CI is an independent predictor of poor outcomes, is required. 
Additional work with a sufficiently powered sample would be required (i.e. negative 
outcomes do not occur every time when sub-optimal care is provided) to establish valid 
outcome quality indicators for the care of older people with CI in EDs. 
 
 
 
 
       
137 
 
Phase 1: Combining available evidence with expert opinion 
Phase 1 included three steps—a literature search, advisory panel review and 
development of a draft set of SQIs relevant to the care of older people with CI in ED. 
To identify key structural domains and elements for the care of older people with CI, 
a systematic search of the existing literature was undertaken. Electronic databases 
of scholarly research in health sciences (i.e. CINAHL, MEDLINE, PubMed, 
PsycINFO, Cochrane Library databases, relevant reports) were searched for 
available evidence. Identified papers were retrieved and fully reviewed to determine 
if the primary focus was associated with the care structure of older people with CI in 
EDs. However, where appropriate, research carried out in acute care services, which 
were likely applicable in the structure of emergency care, were considered too. Data 
of the identified clinical trials were extracted, including study design, aim, setting, 
patient population, structural interventions (relevant to patient safety practices, 
decision support, and workforce design, and outcome measures. A quality appraisal 
of methodology was performed and consideration given to grades of research 
evidence according to the Australian National Health and Medical Research Council 
guidelines (33).  
A summary of the scientific evidence (34, 35), along with preliminary SQIs 
drafted by the research team were presented to an advisory panel at the first panel 
meeting held in March 2012. The advisory panel (n=18) involved geriatric (n=6) and 
emergency medicine/nursing specialists (n=9), a pharmacist, an 
epidemiologic/health service research expert and a patient representative (Table 1). 
Fifteen clinical panellists represented geriatric and emergency services, of which 12 
represented the eight Australian data collection sites hospitals, including four 
teaching and four major community hospitals (i.e. participating hospitals in field 
study, phase 2). In this first meeting, the advisory panel reviewed the drafted SQIs 
and had the opportunity to recommend new SQIs. The advisory panel defined the 
definitions of the drafted SQIs, including a detailed specification of the SQI’s 
definition (e.g. concept of care measured), the SQI’s denominator and numerator, 
resources for data collection, SQI scoring rules, and SQI phrasing style (e.g. simply 
written, easy to comprehend and free-standing). 
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Table 1: The Research Collaboration for Quality Care of Older Persons: Emergency Care Panel# 
NAME PROFESSION AFFLIATION HOSPITAL DATA (where relevant) 
Dr David Elliot 
A/Prof. Drew 
Richardson 
Emergency physician and 
staff specialist 
Emergency physician 
The Canberra Hospital, Canberra  
The Canberra Hospital and Australian National 
University 
The Canberra Hospital, ACT 
Hospital acute bed numbers: 600;   
Annual ED volumes: ~68,032;   
% of patients that are over age 65y: ~18.2% 
A/Prof. Julia 
Crilly  
Emergency Care  Griffith University and Gold Coast Hospital and 
Health Service, Southport 
Gold Coast Hospital Robina, QLD 
Hospital acute bed numbers:364 
Annual ED volumes: ~55,860  
% of patients that are over age 65y: ~17.6% 
Gold Coast Hospital Southport, QLD 
Hospital acute bed numbers:570 
Annual ED volumes: ~67,484  
% of patients that are over age 65y: ~17.5% 
Dr Alison Cutler Geriatrician Ipswich Hospital, Ipswich and Royal Brisbane 
Hospital, Brisbane 
Ipswich Hospital, QLD 
Hospital bed numbers: 402;   
Annual ED volumes: ~50,000;   
% of patients that are over age 65y: ~16% 
Ms Dawn 
Bandiera 
Dr Lyndall 
Spencer 
Ms Elizabeth 
Donegan 
Aged Care Early Intervention 
& Management, Clinical 
Nurse Consultant 
Emergency Nurse researcher 
Pharmacist 
The Princess Alexandra Hospital, Brisbane   
The Princess Alexandra Hospital, Brisbane   
Pharmacy Department, Princess Alexandra 
Hospital, Brisbane   
Princess Alexandra Hospital, QLD 
Hospital acute bed numbers: >500 
Annual ED volumes: 60,658 
% of patients that are over age 70y: ~16.9% 
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Dr Jeffrey 
Rowland 
Dr Fran Kinnear 
Geriatrician 
Emergency physician 
The Prince Charles Hospital, Brisbane 
The Prince Charles Hospital, Brisbane 
Prince Charles Hospital, QLD 
Hospital acute bed numbers: 630;   
Annual ED volumes: ~69,496;   
% of patients that are over age 60y: ~24% 
Dr Chris May Director Emergency Services Redlands Hospital, Brisbane Redlands Hospital, QLD 
Hospital acute bed numbers: 128;   
Annual ED volumes: ~57,000 
% of patients that are over age 65y: ~25% 
A/Prof. Caroline 
Brand 
A/Prof. Tony 
Snell 
Rheumatologist and Health 
Services Reseacher 
Director of Medicine 
University of Melbourne and Melbourne Health, 
Melbourne and Monash University, Melbourne 
The Royal Melbourne Hospital, Melbourne 
Royal Melbourne Hospital, VIC 
Hospital acute bed numbers: 500;   
Annual ED volumes: ~55,000;   
% of patients that are over age 65y: ~43% 
Dr Carolyn 
Hullick* 
Emergency physician and 
staff specialist in Clinical 
Governance, Hunter New 
England Health 
John Hunter Hospital, Newcastle John Hunter Hospital, NSW* 
Hospital acute bed numbers: 715 
Annual ED volumes: ~ 72,032 
% of patients that are over age 75y: ~9130 
A/Prof. Glenn 
Arendts* 
Emergency Physician  University of Western Australia, Perth Perth Royal Hospital, WA* 
Hospital acute bed numbers: 587;   
Annual ED volumes: ~72,900; 
% of patients that are over age 65y: ~19.8% 
Ms Marilyn 
Wagland^ 
Consumer Representative Consumer Dementia Research Network, Australia 
Prof. Elizabeth 
Beattie^ 
Nurse Gerontologist and 
researcher 
School of Nursing and the Dementia Collaborative Research Centre at the Queensland 
University of Technology, Brisbane 
Prof. Colleen 
Cartright^ 
Foundation Professor of 
Aged Services and Director 
Southern Cross University, Tweed Heads 
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of the ASLaRC unit 
Prof. Leonard 
Gray^ 
Geriatrician and Director of 
the Centre for Research in 
Geriatric Medicine 
Queensland Health and the University of Queensland, Brisbane 
 
# In the first instance participating data collection sites were invited to put forward two representatives for inclusion in the panel, 
which required the provision of a curriculum vitae and the availability to attend two panel meeting. Keeping in mind the 
requirements of the panel to include experience across multiple disciplines, all CVs were reviewed and representatives invited if 
they met the criteria; additional people were then approach to ensure the panel comprised the relevant mix of expertise.  
*ED physician involvement in the panel, without associated ED as a data collection site. 
^Involvement in the panel because of related expertise, but not ED based.
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Phase 2: Field study 
This phase included two steps, including the collection and analysis of the drafted 
SQIs in clinical practice. Firstly, the draft set of SQIs was applied in a convenience 
sample, consisting of eight Australian EDs located in three states, including four 
teaching hospitals (54,920 – 117,737 ED presentations between 2011-12) and four 
major community hospitals (46,690 – 66,013 ED presentations between 2011-12) 
(36). A study for the development of process and outcome QIs for the care of older 
persons in EDs was implemented in these eight hospitals (May 2012 – February 
2013) with 580 patients consecutively recruited during weekdays from 8am-5pm 
(28). Additionally, this study involved collection of data in relation to the drafted SQIs 
in the eight participating EDs. This study was approved by the relevant hospital 
research ethics committees, and the University of Queensland. 
 SQI data elements were incorporated into a paper-based version of a site 
audit tool (e.g. specifications of SQI denominator and numerator to be collected) 
designed by the research team. The tool was tested for ease of implementation, 
comprehensibility and revised accordingly prior to full implementation. Between May 
and July 2012 one of two trained assessors from the project visited each site for two 
days and evaluated the ED care structure using the designed data collection tool and 
recorded information for SQI calculation. The site visit involved 1) reviewing available 
policies, procedures and protocols, 2) discussion with key ED staff (including: 
emergency staff specialists, nursing unit managers, pharmacists, allied health, 
quality managers, and clerical staff), and 3) an evaluation of the physical ED 
environment searching for structural elements targeting patient safety (see figure 1). 
Following a review of data collected at the site visit, a list with incomplete questions 
was provided to the site coordinator to finalise the data collection.  
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Figure 1: Assessment of the ED environment searching for elderly friendly structural 
elements 
 
Following the field study data was entered into an Excel spreadsheet and 
SQIs were calculated. Data of each SQI were converted into a rate (percentage) that 
indicated how many hospitals (denominator) triggered the QI (numerator). 
 
Phase 3: Consensus voting 
This phase included 1) the presentation of the SQI in consort with the SQI outcome, 
to the advisory panel, 2) refining of the SQI by panel members, and 3) a formal 
voting process for final SQI selection. Along with the field study data, SQIs were 
presented to the advisory panel at a second meeting, which was held in November 
2013. The focus was the revision by the advisory panel, of SQIs against pre-set 
criteria. Optimal SQIs were defined as those indicators that were: 1) evidence-based, 
2) appropriately described the measure that was being tested, 3) based on the 
likelihood that EDs can change the outcome associated with the SQI, and 4) 
generalizable. SQIs were rejected by the advisory panel where it was clear that face 
validity was lost owing to an inability to satisfy the above criteria, and rejected if, 1) 
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all eight hospitals triggered the SQI (full compliance), 2) zero hospitals triggered (no 
compliance), or 3) data was unable to be collected for an individual question across 
the majority of the sites (not feasible). For those SQIs where the separation was 
seven hospitals either triggered or not triggered, specific panel deliberation was 
carried out prior to rejection from the SQI set. The panel members could decide 
whether this quality of care aspect was appropriate for inclusion in the process 
quality indicator set (Box 1).  
With the pre-set criteria in mind, a formal voting round with the panellists, 
using the RAND/ULCA Appropriateness Method (37), was carried out. Two voting 
rounds were completed to select those SQIs that indicated most optimally, quality of 
care of older people with CI in EDs. In Round One the panellists scored each 
indicator on a scale from one to nine (one indicating less appropriate, ‘invalid’). To 
assist in the scoring process panellists were provided with a handbook (Appendix F) 
summarizing the SQI (definition and scoring rules), the field study data and a précis 
of the face-to-face panel discussion including validity when considered in relation to 
the selection criteria. The RAND/UCLA method requires Round One votes to be 
provided to the panel to enable an informed decision for Round Two (the panel can 
see which indicators are likely to be included, and can adjust their voting 
accordingly). The information on the voting sheet for Round Two included; votes 
(how many panellists voted ‘1’, etc. for each SQI, but not the identity of the panellist), 
median score, mean standard deviation from the median, whether (following round 
one scoring) the SQI would be accepted or not, and their own first round vote. Only 
Round Two votes were used to decide the final SQI set. A teleconference was held 
prior to Round Two. SQIs were discussed where the voting appeared to indicate 
some confusion or diversity in opinion (wide standard deviation scores, and outcome 
identified as ‘Undecided’). If required, more specific definitions were provided to 
ensure clarity.   
 
Results 
Following the review of the literature the research team drafted six SQIs prepared for 
consideration by the advisory panel at the first meeting. All were considered by the 
advisory panel as potentially usable for care evaluation. The panel created two new 
draft SQIs. After field testing the eight drafted SQIs, the panellists voted in favour of 
five SQIs relevant to structure of care evaluation for older people with CI in the EDs. 
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The flow diagram in Figure 2 depicts the movement of QIs through the phases of the 
study. Table 2 shows identified criteria for those indicators that were considered as 
unsuitable for care evaluation (n=3). 
 
Figure 2: Flow diagram of structural quality Indicators (SQI) through the research phase 
 
Drafted SQIs (based on the findings of the 
review of the literature) discussed during first 
advisory panel meeting  
n=6 
SQIs voted on by advisory panel 
n=5 
SQIs field tested in eight Australian 
Emergency Departments and data analysis  
n=8 
 
SQIs presented and discussed among 
panellists at second meeting 
n=4 
 
SQIs rejected based on field study data 
by research team and advisory panel 
n=4 
 
Expert panel suggesting splitting one SQI 
quality of care element into two SQIs  
n=1 
discussed and voted on by expert panel 
SQIs for the care of older people with 
cognitive impairment in EDs indicated by 
advisory panel as valid  
N=5 
SQIs newly established by advisory panel  
n=2 
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Table 2: Reasons for structural QI rejection per research phase 
Research 
Phase 
QI Care Concept Reason for QI Rejection 
Field study  
(phase 2) 
 
 
ED design principles for 
delirium prevention  
Scoring this care concept as a SQI was challenging 
as there is no evidence what the minimum structural 
delirium prevention strategies are for EDs and 
specifically for the older population (with CI).  
Field study  
(phase 2) 
 
Documentation of 
allergies in older ED 
patient with CI 
 
The SQI related to documentation of allergies had a 
low trigger rate. In addition, the advisory panel 
deliberated that this concept of care is relevant for all 
ED patients (not specifically for those with CI).  
Field study  
(phase 2) 
 
Noise mitigation 
strategies in ED 
 
Scoring this care concept as a SQI was challenging 
as there is no supporting evidence what the minimum 
noise mitigation strategies are for EDs. 
Field study  
(phase 2) 
 
Early cognitive screening 
in the older ED population 
utilizing a validated 
screening tool 
This care concept as a SQI triggered in none of the 
participating EDs.  
 
The final SQIs are presented in Table 3. It maps the indicator, the SQI-related 
evidence, SQI numerator and denominator, and trigger values for each indicator. 
The final QIs are all concerned with the availability of a hospital, or ED specific, 
policy or procedure related to: 
• management of people with CI in ED (one SQI) 
• management of (family) carers of older people with CI (one SQI) 
• assessment and management of behavioural disturbances (one SQI)  
• delirium prevention (one SQI) 
• pain assessment and management (one SQI). 
The following section presents the SQI and associated field data and advisory panel 
deliberations.  
 
STRUCTURAL QUALITY INDICATORS 
 
1. Management of people with CI: The ED has a policy outlining the 
management of older people with cognitive impairment during the ED 
episode of care 
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During the field study this SQI triggered 25% (a policy or procedure was available in 
two out of the eight (2/8) participating EDs). The panellists interpreted the scientific 
evidence in combination with the collection feasibility to indicate that this concept of 
care would be important for the provision of quality of care to older people with CI in 
EDs. Panel member’s median vote was 8 (range 5-9).  
 
2. Management of support person: The ED has a policy outlining issues 
relevant to carers of older people with cognitive impairment, encompassing 
the need to include the (family) carer in the ED episode of care  
 
In response to the field study data, this SQI was created during the second expert 
panel (split from a previous QI) as panellists found that (family) carers of people with 
CI are vital for quality of care delivery in ED. Although the QI trigger rate was low 
(12.5%, 1/8), panellists agreed on the appropriateness of this SQI. The median vote 
by the advisory panel for this QI was 7 (range 4-9).  
 
3. Assessment and management of behavioural disturbances: The ED has 
a policy outlining the assessment and management of behavioural 
symptoms, with specific reference to older people with cognitive impairment 
 
This QI relates to the availability of references in policies, procedures or protocols 
regarding the assessment and management of behavioural symptoms in older 
people with CI. This SQI triggered 37.5% (3/8). The advisory panel favoured this 
SQI. The panel’s median vote was 8 (range 7-9). 
 
4. Delirium prevention: The ED has a policy outlining delirium prevention 
strategies, including the assessment of patients’ delirium risk factors 
 
The expert panel was in favour of this QI, especially regarding this as a structural 
element of quality of care (as an alternative to process). During the SQI 
development, the suggestion was made to include a reference regarding the 
assessment of a patient’s delirium risk factors. During the field study, the trigger for 
 147 
 
this QI was 42.9% (3/7, missing data on one ED). The panel’s final median vote was 
8 (range 3-9). 
  
5. Pain assessment and management: The ED has a policy outlining pain 
assessment and management for older people with cognitive impairment 
 
This SQI was indicated as essential for ED staff direction to optimally assess and 
manage pain in older ED patients with CI (who may be unable to verbalise their pain 
experience). The advisory panel stresses the importance of using an appropriate 
pain assessment method in cognitively impaired ED patients. This SQI triggered 
42.9% (3/7). The panel’s median votes was 8 (range 7-9). 
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Table 3: Structural quality indicators for the older people with CI in ED 
Domain Structural Quality 
Indicator 
 
Content Validity Indicator Numerator / 
Denominator 
How this QI triggers 
Management 
of older 
persons with 
cognitive 
impairment 
in EDs 
(general) 
The ED has a policy 
outlining the 
management of older 
people with cognitive 
impairment during the 
ED episode of care 
 
Supporting evidence: 
Clinical decision support systems may help 
improve quality of care (38-40). Examples of 
possible clinical decision support systems may 
include site specific policies, procedures, 
guidelines or protocols. 
 
 
 
Numerator*: 
The number of EDs with 
policies, procedures or 
protocols encompassing the 
management of older persons 
with CI in the ED, including the 
identification of special care 
needs (e.g. delirium risk, ADL 
support), notifying of support 
person, and the involvement of 
support person in care 
planning.  
 
Denominator: 
The number of EDs that desire 
to identify their performance 
regarding structure quality of 
care for the older person with CI 
 
This structural QI triggers if a 
reference (or references) is 
found in hospital specific 
policies, procedures, or 
protocols that outlines how 
this specific ED manages 
older people with CI during 
the ED stay (e.g. extra staff, 
a specific designed area, 
person-centred care 
approach, continuity of care, 
communication techniques)  
Management 
of (family) 
The ED has a policy 
outlining  issues 
Supporting evidence: 
In EDs, available principles outlining the 
Numerator: 
The number of EDs with 
This structural QI triggers if a 
reference (or references) is 
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carers of 
older people 
with 
cognitive 
impairment 
relevant to carers of 
older people with 
cognitive impairment, 
encompassing the need 
to include the carer in 
the ED episode of care 
situation relevant for (family) cares of people 
with CI will support staff in clinical decision 
making. 
Family carers: 
- may experience high stress levels (41, 42) 
- could provide ED staff with essential patient 
information (collateral history) 
- could be important for decision-making in 
health matters. 
policies, procedures or 
protocols encompassing the 
management of the (family) 
carers of older people with 
cognitive impairment  
 
Denominator  
The number of EDs that desire 
to identify their performance 
regarding structure quality of 
care for the older person with CI 
 
found in hospital specific 
policies, procedures, or 
protocols that guides the ED 
provider in managing the 
(family) carers of older 
people with CI presenting to 
EDs, including the 
involvement of them in the 
ED presentation (collateral 
history and decision-making) 
and the assessment of the 
carer’s emotional and 
physical strain of caregiving 
 
Assessment 
and 
management 
of 
behavioural 
symptoms 
The ED has a policy 
outlining the 
assessment and 
management of 
behavioural symptoms, 
with specific reference 
to older people with 
cognitive impairment 
Supporting evidence: 
In EDs, available principles outlining pain 
assessment and management in older ED 
patients with CI will support staff in clinical 
decision making. One fourth of older ED 
patients with CI, especially those with pain, 
delirium and long ED stays, experience 
behavioural symptoms (43). Identifying and 
managing the cause of this behaviour, which 
may be an unmet need (44), is a key in 
preventing adverse events and negative health 
outcomes. 
Numerator: 
The number of EDs with  
policies, procedures or 
protocols encompassing the 
assessment and management 
of behavioural symptoms, with 
a specific reference to older 
people with CI 
 
Denominator: 
The number of EDs that desire 
to identify their performance 
This structural QI triggers if a 
reference (or references) is 
found in hospital specific 
policies, procedures, or 
protocols that guides the ED 
provider in the evaluation 
and management (non-
pharmacological and 
pharmacological) of 
behavioural symptoms (such 
as pacing, yelling, agitation), 
in older people who 
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regarding structure quality of 
care for the older person with CI 
 
experience these symptoms 
during their ED episode of 
care.   
Delirium 
prevention 
The ED has a policy 
outlining delirium 
prevention strategies, 
including the 
assessment of patients’ 
delirium risk factors 
 
Supporting evidence: 
In EDs, available principles outlining delirium 
prevention strategies in older ED patients with 
CI will support staff in clinical decision making. 
There is evidence that primary and secondary 
prevention by applying cognitive status 
screening (recognising whether delirium is 
present), education, a multidisciplinary 
approach (including geriatric expertise), 
towards older people in EDs are effective (21, 
45). 
Numerator: 
The number of EDs with a 
policy, procedure or protocols 
encompassing delirium 
prevention strategies, including 
the assessment of patients’ 
delirium risk factors 
 
Denominator: 
The number of EDs that desire 
to identify their performance 
regarding structure quality of 
care for the older person with CI 
This structural QI triggers if a 
reference (or references) is 
found in hospital specific 
policies, procedures, or 
protocols that guides the ED 
provider in primary and 
secondary prevention of 
delirium (e.g. standard 
delirium screening, 
mandatory delirium 
education program for staff, 
designed clinical pathway for 
people at risk of delirium, 
specific medical and nursing 
management of delirium or 
those at risk for delirium)  
  
Pain 
assessment 
and 
management 
in older ED 
patients with 
The ED has a policy 
outlining pain 
assessment and 
management for older 
people with cognitive 
impairment. 
Supporting evidence: 
In EDs, available principles outlining pain 
assessment and management in older ED 
patients with CI will support staff in clinical 
decision making. Persons with CI may 
experience difficulties verbalising their pain, 
Numerator: 
The number of EDs sites that 
have policies, procedures or 
protocols encompassing pain 
assessment (e.g. observational 
methods) in older people with 
This structural QI triggers if a 
reference (or references) is 
found in hospital specific 
policies, procedures, or 
protocols that guides the ED 
provider in assessing and 
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CI which places them at increased risk for under-
treatment of pain (46). Hwang’s comparative 
study indicated, compared to cognitively intact 
patients, that older (≥50 y) ED patients with hip 
fractures and CI have a significant likelihood of 
under-treatment of pain, considerable delays in 
analgesic administration once pain was 
identified, and treatment with inappropriate 
analgesics in ED (47). Besides self-report (gold 
standard), non-communicative patients with CI 
need pain assessment also obtained from other 
sources, including observations and 
surrogates, because pain recall and 
communicating motivational-affective aspects 
of pain may be less reliable. Furthermore, 
Scherder and colleagues state that observation 
scales should become a permanent part of pain 
assessment, irrespective of cognitive status 
(48). 
 
cognitive impairment 
 
Denominator: 
The number of EDs that desire 
to identify their performance 
regarding structure quality of 
care for older person with CI 
managing pain in older ED 
patients with CI (e.g. use of 
appropriate pain tool, 
prevention of under-
treatment of pain in this 
group)  
*Primary data for each QI numerators are obtained from the (uncontrolled) ED environment through observation and questionnaire survey 
CI - Cognitive Impairment 
ED - Emergency Department 
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Discussion 
This SQI development project was an initial effort to evaluate care structure for those 
older people with CI in EDs. This paper presents the set of SQI (n=5) identified as 
markers of structure that support the care of older people with CI presenting to EDs. 
EDs (the target population) that implement these SQIs become aware of the extent 
to which the care structure is tailored to the needs of the older population with CI. 
The set includes five specific and defined SQIs related to decision support (e.g. the 
availability of policies, procedures or protocols outlining care management of older 
people with CI in ED) for ED staff. These SQIs are based on, 1) the evidence that 
organisational policies or procedures, which support staff in clinical decision-making 
for the practice of evidence-based care (39, 40), and 2) expert opinion, including the 
view of a patient representative, who is often overlooked in QI development groups 
(49), which gives these SQIs content and face validity.  
These SQIs are the results of a structured approach combining available 
scientific evidence with expert opinion, which has been described as an appropriate 
methodology for developing optimal QIs for care evaluation (50). Contrary to other 
studies, this project also included field work. According to Mainz and Campbell, QIs 
should comply with some key characteristics, namely, QIs should be evidence-
based, acceptable, feasible, reliable, valid and sensitive to change (27, 50). The 
strength of this study was the field study that tested the drafted SQI (phase 2). The 
field study, which is often omitted in QI development programs (51), enabled the 
evaluation of the acceptability, feasibility, reliability, and validity of each of the drafted 
SQIs in real ED settings (n=8). The field study made it possible to explore whether 
SQI data could be collected by carrying out a site visit (observation and 
questionnaire survey). Reasons for the advisory panel voting SQIs as ‘invalid’ were 
based primarily on the field study findings (SQI outcome). SQIs with very high (95-
100%) and low (0-5%) trigger rates across the hospitals were considered as 
unsuitable for care evaluation (e.g. no room for improvement or difficult to optimally 
compare performance). In addition, workforce design (e.g. the use of volunteers) and 
environmental structural strategies (e.g. soft lights, noise reduction, private rooms, 
orientation cues) are cited as a part of a multifactorial delirium prevention program 
(52) and therefore it was expected that this would be suitable a SQI. However, the 
field study data showed that these design principles were rarely implemented in the 
participating EDs (i.e. very low trigger rate). Therefore this drafted SQI was judged 
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by the advisory panel as invalid. It is evident that increased research is needed to 
prove the value of such (standalone) environmental interventions in ED settings. This 
also explains why the final SQI set relevant to older ED patients with CI includes 
indicators targeting care structure related to decision support only.  
An important future aspect would be to examine whether awareness of a 
negative SQI outcome by ED staff or hospital administrators leads to the 
implementation of policies outlining optimal care practices (as indicated in table 2 
‘How this QI Triggers’) for the older ED population with CI, and whether this leads 
results in process change to benefit of older patients with CI in EDs. Optimal policies, 
procedures or protocols drives all ED staff in the same direction (e.g. providing 
evidence-based care) and may therefore maximize the likelihood of better outcomes. 
In order to allow such audit and quality improvement, an integral step for EDs is to 
accurately identify this patient group, this being facilitated through implementation of 
a standardised cognitive screening tool with optimal psychometric properties (14). 
Also, it would be worthwhile examining the relationship between the structural 
elements measured (whether there is a policy in place) and ED processes (whether 
there is evidence that strategies documented in the policy are implemented). 
Additionally, it will be desirable to explore whether there is a relationship between the 
application of these SQI and health outcomes for this patient group. Another 
important step would be to investigate whether these SQIs are generalizable to 
international ED sites.  
 
Limitations 
Currently there is limited research on care structure elements in the ED targeting 
older people with CI in EDs specifically. Therefore this SQI set is based on a limited 
amount of published research, face validity and the field work described in this 
paper. Structural characteristics of hospitals include, in addition to the targeted 
elements in this study (i.e. patient safety practices, decision support, workforce 
design), additional elements. These include healthcare environment (e.g. incentives, 
market characteristics), hospital structure (e.g. teaching status, service size, 
ownership), and hospital operational design (e.g. leadership, information technology 
system, staff training and education) (23). Further research in care structure relevant 
for the older ED population with CI is needed to complement and enhance this SQI 
set. The use of a convenience sample that included eight Australian hospitals limits 
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generalizability of the findings. The next step in the development would be to collect 
these SQIs in greater samples, to confirm variation across EDs internationally. 
  
Conclusion 
Applying the structural quality indicators will enable ED staff or hospital 
administrators to identify whether important policies regarding the care of older ED 
patients with CI are in place at their hospital. Given the large number of policies 
across a broad patient population, this SQI set is useful in targeting the care needs 
of older persons with CI; if a policy is absent, the use of these indicators will highlight 
the need to rectify this omission. Implementation of a new policy at a hospital level 
will result in the development of associated processes of care, and an education and 
awareness campaign (common for new policy implementation) that highlights the 
relevant strategies to optimise care for older people with CI in the ED.  
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Abstract 
Objectives: The objective of this study was to develop process quality indicators 
(PQIs) to support the improvement of care services for older people with cognitive 
impairment (CI) in emergency departments (ED). 
 
Methods:  A structured research approach was taken for the development of PQIs 
for the care of older people with CI in EDs, including combining available evidence 
with expert opinion (phase 1), a field study (phase 2), and formal voting (phase 3). A 
systematic review of the literature identified ED processes targeting the specific care 
needs of older people with CI. Existing relevant PQIs were also included. By 
integrating the scientific evidence and clinical expertise, new PQIs were drafted, and 
along with the existing PQIs, extensively discussed by an advisory panel. These 
indicators were field tested in eight hospitals using a cohort of older persons aged 70 
years and over. After analysis of the field study data (indicator prevalence, variability 
across sites), in a second meeting, the advisory panel further defined the PQIs. The 
advisory panel formally voted for selection of those PQIs that were most appropriate 
for care evaluation. 
 
Results: In addition to seven previously published PQIs relevant to the care of older 
persons, 15 new indicators were created. These 22 PQIs were then field tested. 
PQIs designed specifically for the older ED population with CI were only scored for 
patients with identified CI. Following formal voting, a total of 11 PQIs were included 
in the set. These PQIs targeted cognitive screening, delirium screening, delirium risk 
assessment, evaluation of acute change in mental status, delirium aetiology, proxy 
notification, collateral history, involvement of nominated support person, pain 
assessment, post-discharge follow-up and ED length of stay.  
 
Conclusion: This paper presents a set of PQIs for the evaluation of the care for 
older people with CI in EDs. The variation in indicator triggering across different ED 
sites suggests there are opportunities for quality improvement in care for this 
vulnerable group. Applied PQIs will identify an emergency services’ implementation 
of care strategies for cognitively impaired older ED patients. Awareness of the PQI 
triggers at an emergency department level enables implementation of targeted 
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interventions to improve any sub-optimal processes of care. Further validation and 
utility of the indicators in a wider population is now indicated. 
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Introduction 
The older emergency department (ED) population with cognitive impairment (CI) is 
vulnerable. There is some evidence that negative outcomes such as 
institutionalization, hospitalization and mortality, occur more often in older ED 
patients with CI compared to their non-impaired peers (1-4). Along with issues 
associated with being older, cognitively impaired older ED patients may have specific 
care needs (5-7). For example, they may have difficulties in communicating their 
presenting complaint or comprehending ED instructions; an increased need for 
support in activities of daily living; unusual behaviours, or present with an 
overwhelmed family member or carer. In the coming years, as the population ages 
and impairment in cognition is more common in older people (8), proportionally ED 
presentations of older people with CI will increase and require a response by ED 
providers.  
Quality of care is defined by the Institute of Medicine (IOM) as care that is 
safe, effective, patient-centred, timely, efficient and equitable (9). According to 
Donabedian’s model, quality of care is measured across three dimensions (outcome, 
structure, and process) (10). Any evaluation across these three dimensions will 
reference one or more of the IOM quality of care elements. Outcome encompasses 
the effects of healthcare on patients (11, 12). Frequently utilised health outcomes for 
patient care evaluation are mortality, morbidity, institutionalisation, changes in health 
status (e.g. functional decline), quality of life, and satisfaction. Structural aspects of 
care affect the context where health care is delivered (11, 12), including, but not 
limited to, the physical facility and the availability of equipment, services, staff, staff 
education, and organisational policies, procedures and protocols (13). Processes of 
care are focused on (timely) physical actions in healthcare (11, 12). For example, the 
nurse who provides a pressure-reducing mattress for a patient with pressure injury or 
the physician who prescribes an appropriate antibiotic for a patient with pneumonia 
after an X-ray and blood test. Thus processes in ED relates to timely actions in the 
cycle of prevention, diagnosis, treatment and patient care. For example for patients 
presenting with non-hip fragility fracture, quality of care would encompass diagnosis 
(e.g. use of appropriate techniques such as X-ray), treatment (e.g. timely pain 
treatment, surgery), patient care (e.g. ADL support), and preventive strategies (e.g. 
reduction of delirium risk).   
 166 
 
Evidence-based patient care is associated with improved outcomes (14-16). 
Process Quality indicators (PQIs) play an important role in quality improvement. 
PQIs, which are based on evidence, target opportunities for providing better care 
(i.e. care that is evidence- and consensus-based) (17) to older people with CI in 
EDs. An evaluation of the quality of care, by using PQIs at an individual ED level, 
assists in identifying whether these care practices occur in EDs (12). Then 
improvement strategies can be implemented for those QIs that indicate that there is 
a quality of care issue. Furthermore, as resources for health care are constrained, 
the use of PQIs has the potential to direct funds to key areas of influence. Improved 
outcomes may be the result of many factors including, but not limited to, improved 
processes. Therefore patient outcomes should also be measured in their own right 
(Box 1). 
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BOX 1: Structural and outcome indicators relevant for the care of older people 
with CI presenting to EDs 
A project developing quality indicators for all older people presenting to EDs was carried 
out in eight hospitals across Australia (18). In addition to these QIs (for which the study 
was suitably powered), an additional suite of QIs was developed for persons with 
cognitive impairment (CI) using data from a sub-set of patients identified as having 
cognitive impairment and recruited as part of the primary study. In addition to the PQIs 
described in this paper, structural and outcome QIs were also proposed. A summary of 
this companion work is outlined here. 
 
Structural indicators: 
Parallel to the establishment of the PQI for the care of older ED patients with CI, a set of 
structural quality indicators (SQI) was created (19). The method developing structural 
quality indicators (SQI) for the care of older ED patients with CI included a similar 
approach (literature review, a consultative process engaging experts, and field testing). 
The field study testing SQIs was carried out in eight emergency departments (i.e. study 
population) across Australia. An audit tool was developed (1145 questions) and a 
research nurse visited each site collecting information on the physical environment, staff 
processes, and hospital policies.   
This resulted in the establishment of five SQIs relevant for the care of older ED patients 
with CI. Structural indicators pertained to: organisational policies, procedures or protocols 
targeting the management of older ED patients with CI and their carers, assessment and 
management of pain and behavioural issues, and delirium prevention. 
 
Outcome indicators:  
The QI development methodology for the care of older people in the emergency 
department included, besides PQIs and SQIs, the establishment of outcome indicators. 
Prospective (during the ED episode and 28 days post ED discharge) data was collected 
across eight hospitals with a sample of 580 older people. Of these 580, 191 were 
prospectively identified as having CI. However, the small study sample of persons with CI 
limited the opportunity to develop outcome quality indicators (OQI) for the older ED 
population with CI specifically (i.e. as this was a sub-set of the older ED population).  
OQIs are significant indicators of quality of care (20). Before OQIs can be established for 
the older ED population with CI, additional research focussed on differentiation of health 
outcomes in older ED patients with CI compared to their non-impaired peers and research 
that further explores whether CI is an independent predictor of poor outcomes, is required. 
Additional work with a sufficiently powered sample would be required (i.e. negative 
outcomes do not occur every time when sub-optimal care is provided) to establish valid 
outcome quality indicators for the care of older people with CI in EDs.  
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Awareness of the growing geriatric population worldwide resulted in an 
increased focus on how to optimally care for older people in EDs (21-25). Despite 
this, to our knowledge, there is no comprehensive set of PQIs, developed with field 
study data, specifically for the improvement of care for the older ED patient with CI. 
As a starting point, we identified any published QIs for similar populations. A review 
of the literature identified 1) PQIs for geriatric emergency care (26), that were 
specifically designed for older ED patients, and 2) Assessing Care of Vulnerable 
Elders (ACOVE) indicators, which were intended to improve the care for vulnerable 
elders in the community (27-30). These existing PQIs may be relevant for the older 
ED population with CI.  
The aim of this study was to develop an inclusive set of PQIs for the quality of 
care provided to older people with CI presenting to EDs. The study objectives were 
to 1) determine optimal quality of care, 2) establish and test (draft) PQIs, including 
existing PQIs and 3) subsequently define the set to include only those indicators that 
have the most optimal measurement properties (e.g. valid, reliable, potential to 
reflect improvement in care practice) for care evaluation of emergency care provided 
to older people with CI. 
 
Methods 
A methodological paper concerning this research project, establishing QIs relevant 
for the care of older persons has been published elsewhere (18). This 
methodological paper will provide the reader an increased understanding of the 
research methodology used in each phase of the study. In summary, the 
development of QIs targeting multiple dimensions of care of older people and those 
with special needs (e.g. older people with CI) in EDs involved quantitative and 
qualitative research methodologies, including 1) integrating available scientific 
evidence and expert opinion, 2) a multi-centre prospective and retrospective cohort 
study, and 3) consensus voting. Voting was carried out by an advisory panel 
established for the project (The Research Collaboration for Quality of Older Persons: 
Emergency Care Panel – Table 1). The panel met twice, once in the preliminary 
stages and again at the conclusion of the field work analysis. Box 1 gives an 
overview of the methods utilized and results developing structural (19) and outcome 
QIs for the care of older ED patients with CI. This study (a subset of the primary 
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study) focused on the development of PQIs targeting the special needs of the older 
ED population with CI. 
 
Phase 1: Combining available evidence with expert opinion 
This phase involved the supplementation of available literature with expert opinion 
for PQI establishment. Improving care for older people with CI in EDs requires a 
sound understanding of the evidence for optimal care of this population. Therefore a 
systematic search of the literature, indexed in CINAHL, MEDLINE, PubMed, 
PsycINFO, and Cochrane Library databases, was conducted to source preliminary 
PQIs (31). The search was performed using the following subject terms and 
keywords: aged; old*; elder*; delirium; dementia*; amnestic cognitive disorder*; 
confusion; cognitive impairment; emergency department*; emergency service*; 
health facility department* health care setting*; hospital*; patient care; evidence-
based practice*; intervention*; treatment*; protocol*; guideline*. Articles published in 
the English language, evaluating interventions for persons aged 65 years and over 
with CI presenting to EDs and acute care were considered as relevant. One author 
[LMS] identified relevant manuscript titles; subsequently two authors [LMS, MMK] 
independently reviewed, and discussed discrepancies by consensus, at abstract and 
full text. A methodology quality appraisal of the identified clinical trials was performed 
using Australian National Health and Medical Research Council guidelines (32). 
This search resulted in the identification of care domains, quality gaps in the care of 
older ED patients with CI, existing PQIs designed for older ED patients and, if 
perceivably relevant, PQIs for the care of older patient with CI in non ED settings, 
and effective interventions targeting this ED population. Supplementary to the 
existing PQIs, the research team drafted additional PQIs ensuring that all concepts 
of care relevant for older ED patients with CI were identified. PQIs were focused on 
the following care domains:  
• cognitive screening 
• proxy involvement  
• delirium 
• pain 
• behavioural symptoms 
• disposition 
• ED length of stay. 
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Alongside existing published PQIs, supplemented draft PQIs were presented at 
an initial face-to-face meeting (held March 2012) with the advisory panel, including 
health care clinicians and researchers from both emergency and geriatric care, a 
pharmacist (working in ED), an epidemiologic/health service research expert, and a 
consumer representative of older people with CI (n=18). Table 1 presents the 
Research Collaboration for Quality Care of Older Persons: Emergency Care Panel. 
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Table 1: The Research Collaboration for Quality Care of Older Persons: Emergency Care Panel# 
NAME PROFESSION AFFLIATION HOSPITAL DATA (where relevant) 
Dr David Elliot 
A/Prof. Drew 
Richardson 
Emergency physician and 
staff specialist 
Emergency physician 
The Canberra Hospital, Canberra  
The Canberra Hospital and Australian National 
University 
The Canberra Hospital, ACT 
Hospital acute bed numbers: 600;   
Annual ED volumes: ~68,032;   
% of patients that are over age 65y: ~18.2% 
A/Prof. Julia 
Crilly  
Emergency Care  Griffith University and Gold Coast Hospital and 
Health Service, Southport 
Gold Coast Hospital Robina, QLD 
Hospital acute bed numbers:364 
Annual ED volumes: ~55,860  
% of patients that are over age 65y: ~17.6% 
Gold Coast Hospital Southport, QLD 
Hospital acute bed numbers:570 
Annual ED volumes: ~67,484  
% of patients that are over age 65y: ~17.5% 
Dr Alison Cutler Geriatrician Ipswich Hospital, Ipswich and Royal Brisbane 
Hospital, Brisbane 
Ipswich Hospital, QLD 
Hospital bed numbers: 402;   
Annual ED volumes: ~50,000;   
% of patients that are over age 65y: ~16% 
Ms Dawn 
Bandiera 
Dr Lyndall 
Spencer 
Ms Elizabeth 
Donegan 
Aged Care Early Intervention 
& Management, Clinical 
Nurse Consultant 
Emergency Nurse researcher 
Pharmacist 
The Princess Alexandra Hospital, Brisbane   
The Princess Alexandra Hospital, Brisbane   
Pharmacy Department, Princess Alexandra 
Hospital, Brisbane   
Princess Alexandra Hospital, QLD 
Hospital acute bed numbers: >500 
Annual ED volumes: 60,658 
% of patients that are over age 70y: ~16.9% 
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Dr Jeffrey 
Rowland 
Dr Fran Kinnear 
Geriatrician 
Emergency physician 
The Prince Charles Hospital, Brisbane 
The Prince Charles Hospital, Brisbane 
Prince Charles Hospital, QLD 
Hospital acute bed numbers: 630;   
Annual ED volumes: ~69,496;   
% of patients that are over age 60y: ~24% 
Dr Chris May Director Emergency Services Redlands Hospital, Brisbane Redlands Hospital, QLD 
Hospital acute bed numbers: 128;   
Annual ED volumes: ~57,000 
% of patients that are over age 65y: ~25% 
A/Prof. Caroline 
Brand 
A/Prof. Tony 
Snell 
Rheumatologist and Health 
Services Reseacher 
Director of Medicine 
University of Melbourne and Melbourne Health, 
Melbourne and Monash University, Melbourne 
The Royal Melbourne Hospital, Melbourne 
Royal Melbourne Hospital, VIC 
Hospital acute bed numbers: 500;   
Annual ED volumes: ~55,000;   
% of patients that are over age 65y: ~43% 
Dr Carolyn 
Hullick* 
Emergency physician and 
staff specialist in Clinical 
Governance, Hunter New 
England Health 
John Hunter Hospital, Newcastle John Hunter Hospital, NSW* 
Hospital acute bed numbers: 715 
Annual ED volumes: ~ 72,032 
% of patients that are over age 75y: ~9130 
A/Prof. Glenn 
Arendts* 
Emergency Physician  University of Western Australia, Perth Perth Royal Hospital, WA* 
Hospital acute bed numbers: 587;   
Annual ED volumes: ~72,900; 
% of patients that are over age 65y: ~19.8% 
Ms Marilyn 
Wagland^ 
Consumer Representative Consumer Dementia Research Network, Australia 
Prof. Elizabeth 
Beattie^ 
Nurse Gerontologist and 
researcher 
School of Nursing and the Dementia Collaborative Research Centre at the Queensland 
University of Technology, Brisbane 
Prof. Colleen 
Cartright^ 
Foundation Professor of 
Aged Services and Director 
Southern Cross University, Tweed Heads 
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of the ASLaRC unit 
Prof. Leonard 
Gray^ 
Geriatrician and Director of 
the Centre for Research in 
Geriatric Medicine 
Queensland Health and the University of Queensland, Brisbane 
 
# In the first instance participating data collection sites were invited to put forward two representatives for inclusion in the panel, 
which required the provision of a curriculum vitae and the availability to attend two panel meeting. Keeping in mind the 
requirements of the panel to include experience across multiple disciplines, all CVs were reviewed and representatives invited if 
they met the criteria; additional people were then approach to ensure the panel comprised the relevant mix of expertise.  
*ED physician involvement in the panel, without associated ED as a data collection site. 
^Involvement in the panel because of related expertise, but not ED based. 
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Drawing on professional experience, with reference to relevant academic literature, 
although existing publications in this field are not comprehensive (31), the advisory 
panel had the opportunity to recommend new PQIs. PQIs were defined, including a 
detailed specification of the numerator, denominator, exclusion characteristics, 
factors potentially relevant for risk adjustment, and scoring rules. The drafted PQIs 
were divided into two sets; those relevant to all older persons but with a cognition 
focus (i.e. cognitive screening) and those particularly relevant to people identified as 
having CI (such as management of behaviours for older people with dementia). The 
existing indicators (previously published), which were scored in their published 
format, and the PQIs drafted by the advisory panel were subsequently field tested in 
phase two. For published QIs where there was no scoring or definition information 
publically available, the research team developed a formal scoring methodology.  
 
Phase 2: Field study 
The objective of the field study was to evaluate whether the draft process indicators 
were feasible (able to be scored) and clinically meaningful in real emergency care 
settings. A cohort consisting of 580 older ED patients 70 years and over presenting 
to one of eight Australian hospitals, including four teaching hospitals (54,920 - 
117,737  ED presentations between 2011-12) (33) and four major community 
hospitals (46,690 – 66,013 ED presentations between 2011-12) (33) located in three 
Australian states, were consecutively recruited. Recruitment took place during 
weekdays from 8am-5pm between May 2012 and February 2013. Applied exclusion 
criteria were patients who 1) stayed over 2 hours in ED before the research nurse 
was available to approach them, 2) were severely ill that prevented from gaining 
consent, 3) had consented for the study during a previous ED visit, 4) required an 
interpreter and where no suitable interpreter could be found in a timely manner (2 
hours), 5) who were not be able to participate in the planned phone follow up (7 and 
28 days post ED visit). Patients or their legally appointed decision maker gave 
written informed consent for participation. This study was approved by the relevant 
hospital research ethics committees, and the University of Queensland.  
 
Prior to the commencement of data collection, training was held and the research 
nurses from each site came to a common location for instruction in the protocol. 
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Different research nurses were used in each data collection phase. Separate training 
was held for each phase (prospective [2 days] and retrospective [3 days]).  
 
Identification of PQI denominator 
As stated previously, the PQIs targeted different population groups: all older people 
(regardless of the presence of CI) and a subset of these older people—those 
identified with CI. Data for scoring draft PQIs relevant to all older people (e.g. 
screening for cognitive issues, including delirium) were obtained from the total 
sample of older persons (n=580).  
The study methodology provided a range of data collection options to facilitate 
accurate identification of CI. For the purposes of this project we were able to 
establish two patient groups: patients with CI identified by the ED provider, and 
patients with CI identified by a research nurse using a formal cognitive assessment 
tool. This data was used to identify variation in CI recognition in the whole sample. 
To trigger “recognition of CI by the ED provider” data from the medical chart that 
identified any references to impaired cognition were extracted. This included, but 
was not limited to  the presence of confusion, impaired memory, inattentiveness, 
disorientation, deficits in executive functions, deficits of language, agnosia, apraxia, 
delusions, hallucinations or evidence of (suggested) delirium, or dementia diagnosis 
recognised by formal or informal cognitive screening. As there is evidence that 
identification and documentation of cognitive issues in older ED patients is poor (34-
37), we supplemented the data obtained from the chart audit with prospective data. 
Two tools were selected to identify people with CI. The Orientation Memory 
Concentration Test (OMCT) (38) was used for CI without delirium, and for delirium 
identification, the interRAI delirium screen was used (30). The OMCT is a paper-
based screening tool that evaluates patient’s orientation, registration, and attention. 
Tested against a reference test (Mini- Mental State Examination), this tool had 95% 
sensitivity and 65% specificity in an older (≥ 65 years) ED population (39). The 
OMCT was administered at the initial contact with the researcher (less than 2 hours 
following ED triage). For this study, OMCT scores of 0-8 were identified as ‘normal’, 
scores, 9-19 were recognised as ‘minimal to moderate cognitive impaired’, and 
scores over 19 represented those patients identified as having ‘severe cognitive 
impairment’ (38). The interRAI delirium screen is an instrument within the interRAI 
assessment system (a comprehensive geriatric assessment) that screens for the 
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presence of delirium. Using the DSM-IV criteria for delirium, this test was found to be 
90% sensitive and 69% specific for detecting delirium in an older (≥70 years) 
population admitted to acute medical wards (30). The interRAI delirium screen was 
used in this study as it was part of a larger standardized assessment tool by 
interRAI, which collected data across a range of geriatric syndromes, including 
delirium. The interRAI delirium screen was administered during the first contact with 
the researcher and at least once before ED discharge. A positive trigger on the 
interRAI delirium screen occurred when the patient experienced an acute change in 
mental status from the pre-morbid cognitive status or when the patient’s mental 
function varied over the course of the day where this behaviour appears different 
from usual functioning. Besides meeting the cut-off point for impairment on these 
tests, a formal diagnosis of impaired cognition (such as dementia) also triggered 
inclusion.  
Prior to commencing data collection, it was recognized that scoring PQIs for 
people with CI would require a consistent definition of CI. A definite protocol for 
classification was designed. Therefore, the denominator for these PQIs triggered CI 
present following this definition. There were two possible definitions: CI identified by 
the research nurse or CI recorded in the chart. A key step in understanding the data 
extracted from the chart is the recognition that care practices for people with CI are 
only likely to be implemented if the department has first recognised the CI (e.g. ED 
staff that aware that a patient has issues in cognition are likely to  obtain a collateral 
history). If we defined CI as identified by the research nurse the hospital would be 
penalized, in this development project, by a having a higher denominator resulting in 
lower reported compliance. For the purpose of this research project (development of 
PQIs), we recognized that the most useful data regarding process of care for people 
with CI would only be found in those patients who were recognised by the ED 
provider as ‘impaired’, and not those identified independently by the research nurse. 
In this way we could move to focus on rates of compliance related to the care of 
people with CI rather than remain focused on CI recognition (which is dealt with in 
other PQIs). Therefore we defined the denominator for PQIs related to older people 
with CI as the group where the ED provider identified CI. The data source was a set 
of patient medical records linked to the ED episode of care. A standardized chart 
review tool for the collection of PQI data was designed. Trained chart abstractors 
collected data for PQI scoring purposes At each site 5% of the charts were double 
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scored by 2 separate chart abstracters to ensure accuracy. If there was significant 
variation, this was discussed and the chart collection manual was updated to ensure 
consistency. Data collection was carried out for 4 weeks per site. Any charts that 
were unavailable to the chart abstracters during this period could not be reviewed. 
 
Analysis 
Demographic data, including age, gender, living status, mode of arrival, ED length of 
stay, departure destination, and assigned Australian Triage Scale category (40) (1-5, 
1 indicating the most critical), were calculated as the proportion of people with 
available data. A sensitivity and specificity analysis was used to identify the level of 
uncertainty in the output of recognition of CI by the ED provider compared to the use 
of a formal cognitive assessment carried out by the research nurse (reference 
standard). Data for each PQI were converted into a rate (percentage) that indicated 
how many eligible patients (denominator) triggered (i.e. fulfil) the QI (numerator), 
both in the total sample and per hospital. Therefore, interpretation of the QI scoring 
is that a larger number triggering is reflective of quality of care.   
 
Phase 3: Consensus voting 
This phase included 1) the presentation of the PQIs, along with the field study data, 
to the advisory panel, and 2) formal voting rounds for final PQIs’ selection.  
 
Advisory panel meeting 
Following analysis of the field data by the research team, a second face-to-face 
panel meeting was held (November 2013). The advisory panel reviewed each draft 
PQI with the relevant field study data. Panellists discussed whether each PQI 
(selection criteria): 
- was supported by adequate scientific evidence or professional consensus 
- was practicable to collect (feasibility)  
- was a precise measure of what it was meant to measure (measurement 
accuracy) 
- was relevant to a large proportion of the older people with CI  (generalizability) 
- can be controlled by the ED provider (provider control)  
- showed variation in compliance across sites (potential to reflect improvement 
in care practice) 
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- was potentially responsive to change over time (responsiveness). 
Event data that occurred infrequently (0%-5%), but were also identified as clinically 
significant, were considered by the advisory panel as a ‘sentinel event’ (as those 
events are unsuitable as a QI). These events occur infrequently and often represent 
special cause variation and are poor for learning systems; however, they are 
required to be monitored (as they are significant health events). Based on the field 
study data, desired changes were made to the PQIs. For changes made to existing 
PQIs, this involved 1) redefining the PQI according to the findings of the field study 
and suggestions made by the panel, 2) rewording to fit the style of PQIs in the total 
set (e.g. simply written, easy to comprehend and free-standing), and 3) 
acknowledging the previous body of PQI development work by clear referencing to 
original sources. 
 
Voting 
After modification of PQIs, panellists expressed their individual choice in voting, for 
or against (or uncertain) suggested PQIs. The RAND/UCLA appropriateness method 
(41) was used which involves two formal voting rounds. In round one, the panellists 
scored each indicator on a scale from one to nine (one indicating less appropriate, 
‘invalid’). To assist in the scoring process, panellists were provided with a handbook 
(Appendix H) summarizing: the PQI (definition and scoring rules), the field study 
data, and a précis of the face-to-face panel discussion including validity when 
considered in relation to the selection criteria. In round two, the advisory panel was 
provided with round one votes to enable an informed decision for round two. The 
information on the voting sheet for round two included: votes (how many panellists 
voted ‘1’, etc. for each QI, but not the identity of the panellist); median score; mean 
standard deviation from the median, whether (following round one scoring) the PQI 
would be accepted or not, and their own first round vote. Round Two votes were 
used to decide the final PQI set. A teleconference was held prior to Round Two. 
PQIs were discussed where the voting appeared to indicate some confusion or 
diversity in opinion (wide standard deviation scores, and the outcome identified as 
‘Undecided’). If required, more specific definitions were provided to ensure clarity. 
The voting resulted in formal agreement for those PQIs that were most likely 
to be valid and reliable for care measurement (e.g. those PQIs with a median score 
between 7 and 9 and no disagreement).  
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Results 
Following the review of the literature the research team reported 19 draft PQIs 
prepared for consideration by the advisory panel at the first meeting, including six 
published PQIs established for the care of older ED patients by the Society for 
Academic Emergency Medicine, Geriatric Task Force (26) and four PQIs selected 
from the Assessing Care of Vulnerable Elders (ACOVE) indicators aimed at older 
persons who are at risk of serious declines in health (27-29).   
All 19 were considered as potentially usable for the care process evaluation 
by the advisory panel. The panel drafted three new PQIs. Twenty-two indicators 
were field tested. Five hundred and eighty persons consented. The criteria to meet 
CI recognition by the ED provider included referencing in patient medical records 
regarding impaired cognition. Complete retrospective data from patient medical 
record was available for 466 patients. Sixty-four patients were identified as having CI 
by the ED provider (e.g. documented evidence of issues in cognition; 64/466 14%). 
Four hundred and twenty-three persons completed cognitive screening using the 
OMCT. The OMCT identified 143 (33.8%, 143/423) persons with CI of whom 137 
(137/143, 95.8%) had minimal to moderate CI (OMCT score 9-19) and 6 (6/143, 
95.8%) had severe CI (OMCT score >19). For delirium, we applied the interRAI 
delirium screener, which found 41 (10.7%, 41/384) cases of delirium (384 completed 
the interRAI delirium screener). Of those people with delirium, according to OMCT, 7 
had normal cognition (OMCT score 2-8), 7 had minimum to moderate CI, and 1 
person had severe CI (26 people with delirium could not complete the OMCT). 
Twenty persons in the sample had an established dementia diagnosis. The number 
of patients who triggered for cognitive impairment present on either one of the 
cognitive tests or had an established dementia diagnosis was 191. Table 2 shows 
demographic data of the whole sample and those identified as having CI by the 
researcher.  
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Table 2: Demographics of older people in ED 
Characteristics: 
 
Older ED Patients (N=580) Older ED patients with CI 
identified by researcher (N=191) 
 Mean (SD, Range)/total Mean (SD, Range)/total 
Mean Age (years) 80.3 (6.7, 29) / 579 82.6 (7.0, 29)/191 
 n/total (%) n/total (%) 
Sex   
Male 278/553 (50.3) 104/191 (54.5) 
Female 275/553 (49.7) 87/191 (45.5) 
Residence   
Community 497/552 (90) 157/177 (88.7) 
- Lives alone 198/479 (41.3) 66/155 (42.6) 
Aged care facility high 12/552 (2.2) 5/177 (2.8) 
Aged care facility, low 24/552(4.3) 8/177 (4.5) 
Aged care facility, 
level of care unknown 
17/552(3.1) 7/177 (4.0) 
Other 2/552 (0.4) - 
Mode of arrival   
Ambulance 348/509 (68.4) 116/172 (67.4) 
Private vehicle 154/509 53/172 (30.8) 
Other 7(1.4) 3(1.7) 
Triage Level (ATS)   
Level 1 - - 
Level 2 97/579 (16.8) 28 (14.7) 
Level 3 338/579 (58.4) 121 (63.4) 
Level 4 132/579 (22.8) 36 (18.8) 
Level 5 12/579 (2.1) 6 (3.1) 
 Median (SD, Range) Median (SD, Range) 
ED Length of Stay (hrs) 6 (5.45, 0-33) /509 6 (5.4, 1-33) /191 
Disposition   
Discharged 185/509 (36.3) 55/172 (32) 
Hospital admission 287/509 (56.4) 108/172 (56.5) 
Other 37/509(7.3) 9/172 (5.3) 
 
Table 3 displays an overview comparing the identification of CI by the researcher 
and the ED provider. The sensitivity and specificity of CI recognition of the ED 
provider compared by the identification of CI by the researcher was respectively 24% 
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(95% confidence interval: 17% - 31%; positive predictive value of 88%) and 96% 
(95% confidence interval: 92% - 99%; negative predictive value of 54%). 
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Table 3: Cognitive screening and recognition of cognitive impairment by ED provider and research nurse  
Recognition of 
patients with 
cognitive 
impairment (CI) by 
Total 
number 
N=293  
Hospital 1 
n=9 
Hospital 2 
n=46 
Hospital 3 
n=64 
Hospital 4 
n=18 
Hospital 5 
n=45 
Hospital 6 
n=48 
Hospital 7 
n=32 
Hospital 8 
n=31 
          
Only identified by 
ED provider  
5 (1.7%) 1 (11.1%) 2 (4.4%) 0 (0%) 0 (0%) 0 (0%) 2 (4.2%) 0 (0%) 0 (0%) 
 
         
Only identified by  
researcher 
117 
(39.9%) 
3 (33.3%) 3 (6.5%) 25 (39.1%) 9 (50%) 28 (62.2%) 16 (33.3%) 17 (53.1%) 16 (51.6%) 
          
Identified by both 
ED provider and 
researcher 
36 
(12.3%) 
5 (55.6%) 6 (13%) 2 (3.1%) 4 (22.2%) 1 (2.2%) 10 (20.8%) 3 (9.4%) 5 (16.1%) 
          
Total patients WITH 
CI according to 
either one of the 
approaches 
158 
(53.9%) 
9 (100%) 11 (23.9%) 27 (42.2%) 13 (72.2%) 29 (64.4%) 28 (58.3%) 20 (62.5%) 21 (67.7%) 
          
Total patients 
WITHOUT CI 
according to both 
approaches 
135 
(46.1%) 
0 (0%) 35 (76.1%) 37 (57.8%) 5 (27.8%) 16 (35.6%) 20 (41.7%) 12 (37.5%) 10 (32.3%) 
CI - Cognitive impairment
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After field testing the 22 process PQIs, the advisory panel suggested in a second 
meeting: 1) rejection of one PQI, 2) splitting one PQI into two PQIs, and 3) creation 
of one new PQI. With the pre-set criteria in mind, 23 PQIs were independently voted 
on by the advisory panel (i.e. appropriateness for care evaluation). Ultimately, the 
advisory panel agreed on eleven PQIs relevant to the care of older people with CI 
presenting to EDs. Reasons for rejecting PQIs were: 1) difficulties in PQI scoring (i.e. 
inadequate supporting evidence and consensus to determine PQI scoring rules), 2) 
low denominator (PQI is only relevant for a low proportion of older persons with CI), 
or 3) high numerator. In some instance PQIS were rejected if there was no variance 
in PQI trigger between ED sites. Low numerator and lack of variance across sites 
suggests that no ED in our study is performing well in this area. Field study data for 
PQI development rests on the assumption that variation clearly shows that 
improvements are achievable. Given that a PQI comes with an expectation that the 
ED can implement a change to increase PQI trigger, we would require data to 
demonstrate that this expectation is realistic. In some instances the advisory panel 
has included a PQI with a low numerator and lack of variance based on face validity 
(i.e. professional clinical opinion that with the right resources an ED could change 
the trigger rate).   
The PQI related to the use of physical restraints (29) in older people with CI 
during their ED episode of care was identified as a ‘sentinel event’ by the advisory 
panel. This specific QI triggered 0% in our field study (i.e. no evidence that a person 
with CI was physically restrained in any of the participating EDs) and thus not useful 
as a PQI; according to the advisory panel the use of physical restraints for ED 
patients should be managed as a sentinel event and be notified and reported to an 
appropriate hospital quality and safety committee (42).  
Figure 1 depicts the flow of PQIs through the different phases of the study 
and Table 4 indicates PQI field study data at the study level and for each hospital. 
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Figure 1: Flow of process quality indicators (PQI) through the research phases 
 
  Draft PQIs discussed during first advisory 
panel meeting 
n= 19 
PQIs newly created during advisory panel 
meeting n= 3 
 
PQIs rejected during advisory panel 
meeting n= 0 
 
PQIs voting on by advisory panel 
n=23 
PQIs field tested 
n= 22 
 
PQIs and field study data presented and 
discussed among panellists at second meeting 
n= 22 
Advisory panel suggested split one PQI 
quality of care element into two PQIs  
n= 1  
PQIs indicated by advisory panel as valid 
indicators for the care of older people with 
cognitive impairment in ED 
N= 11  
PQIs rejected based on field study data by 
advisory panel n=1 
PQIs created based on field study during 
panel meeting n=1 
PQIs rejected during formal voting process 
n= 11 
 
PQI rejected as indicator but considered 
as sentinel event n= 1 
 
Sentinel event indicated by advisory panel as 
quality measure for the care of older people 
with cognitive impairment in ED 
N= 1 
185 
 
Table 4: Field study data per process quality indicator:    D = Denominator;     ED = Emergency Department;      Nu = Numerator 
 Combined hospital 
scores 
Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Hospital 6 Hospital 7 Hospital 8 
Quality 
 indicator 
concerned  
with: 
Total 
Denomin
ator (D) 
Total 
trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
D  Trigger 
(Nu) 
1. Cognitive 
screening 
466 74% 
(332) 
42 95% 
(40) 
60 100% 
(60) 
79 34% 
(27) 
62 77% 
(48) 
63 38% 
(24) 
66 77% 
(51) 
44 82% 
(36) 
50 92% 
(46) 
2. Delirium  
screening 
466 24% 
(110) 
42 79% 
(33) 
60 13% (8) 79 11 % 
(9) 
62 13% (8) 63 3% (2) 66 48% 
(32) 
44 0% (0) 50 36% 
(18) 
3. Delirium risk 
assessment 
No field data for QI scoring available as this PQI was created at the second panel meeting (phase 3)       
4. Evaluation of 
acute change in 
mental status 
51 61% (31) 18 50% (9) 12 75% (9) 0  3 67% (2) 1 100% 
(1) 
11 55% (6) 2 100% 
(2) 
4 100% 
(4) 
5. Potential  
delirium cause 
10 70% (7) 1 100% 
(1) 
4 50% (2) 0 0  1 100% 
(1) 
0 0  3 67% (2) 0 0% (0)  1 100% 
(1) 
6. Attendance of 
nominated 
support person 
63 70% (44) 17 76% 
(13) 
12 75% (9) 2 50% (1) 6 50% (3) 2 0% (0) 14 71% 
(10) 
3 67% (2) 7 86% (6) 
7. Collateral 
 history 
57 60% (34) 12 42% (5) 12 75% (9) 2 50% (1) 6 50% (3) 2 50% (1) 14 57% (8) 3 33% (1) 6 100% 
(6) 
8. Proxy  
notification 
64 25% (16) 18 28% (5) 12 17% (2) 2 0% (0) 6 17% (1) 2 0% (0) 14 50% (7) 3 0% (0) 7 14% (1)  
9. Pain 
 assessment 
64 66% (42) 18 78% 
(14) 
12 58% (7) 2 50% (1) 6 50% (3) 2 50% (1) 14 50% (7) 3 100% 
(3) 
7 86% (6) 
10. Post-ED  
follow-up 
4 25% (1) 2 0% (0) 0 - 0 - 0 - 0 - 2 50% (1) 0 - 0 - 
11. ED length  
of stay   
191 21% (40) 19 5% (1) 9 56% (5) 28 14% (4) 13 15% (2) 33 12% (4) 27 37% 
(10) 
29 21% (6) 33 24% (8) 
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The final PQIs (N=11) are presented in Table 5. The table describes the indicator, 
the QI-related evidence, QI numerator and denominator (including potential clinical 
exclusions and risk adjustment covariates), and trigger values for each indicator. The 
following section presents the PQI and associated field data and advisory panel 
deliberations.  
  
PROCESS QUALITY INDICATORS APPLIED TO OLDER ED PATIENTS 
 
1. Cognitive screening: Proportion of older people who received cognitive 
screening in ED  
 
This QI was based on a previously published PQI established by Terrell et. al. (The 
Society for Academic Emergency Medicine (SAEM) and the American College of 
Emergency Physicians (ACEP)). This PQI stated, “IF an older adult presents to an 
ED, THEN the ED provider should carry out and document a cognitive assessment 
(such as an indication of level of alertness and orientation or an indication of 
abnormal or intact cognitive status) or document why a cognitive assessment did not 
occur” (26). The focus is on older people receiving a cognitive assessment during 
their ED episode of care. Our panel supported cognitive screening (as an alternative 
to assessment), as cognitive screening evaluates first, the possible presence of CI. 
The advisory panel felt that requiring a full cognitive assessment on all older people 
as standard ED practice, rather than administering a cognitive screener to target 
assessment, was an unnecessary burden to the ED staff and intrusive for the 
patient. In addition, the field study data showed that formal cognitive assessments 
(by using a screening or assessment tool such as the OMCT) occurred infrequently 
in EDs (3.9%, 18/466). This PQI (cognitive screening formal or informal) triggered 
74% (most cognitive screening was informal). The number of patients triggering the 
PQI ranged from 24 – 79 with variation across sites. There is sufficient variation 
among the numbers triggered for the highest and lowest proportions (34%-100%). 
Panel members’ median vote for this PQI was 8 (range 6-9). 
  
2. Delirium screening: Proportion of older people who received a screen for 
delirium in ED  
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Screening for the presence of delirium is crucial for recognition and timely 
management. The field study showed that this PQI triggered 24% (110/466) in the 
sample. In most of the cases screening for delirium occurred informally. In nine 
cases a formal screening tool (e.g. the Confusion Assessment Method - CAM) was 
utilised. The number of patients triggering the PQI ranged from 0- 33, with variation 
across sites. There was sufficient variation among the numbers triggered for the 
highest (79%) and lowest proportions (0%), therefore there is a potential for care 
improvement across the hospitals. This PQI was found favourable by the panel. The 
panel’s median vote for this QI was 8 (range 7-9).  
 
3. Delirium risk assessment: Proportion of older people in ED who were 
assessed for the risk of delirium 
 
This PQI was based on a PQI originally developed by our advisory panel stating that 
delirium prevention (primary and secondary) should occur in older ED patients. 
However, scoring delirium prevention strategies, which are often multifactorial and 
individualized, was challenging. There is no evidence to suggest what the minimum 
action rate should be to best prevent delirium in ED. Therefore, PQI scoring resulted 
in a very low trigger rate (if the scoring rule was all-encompassing) or a high trigger 
rate (if the scoring rule was narrow), which made the PQI regarding delirium 
prevention unsuitable. The advisory panel agreed to include the above PQI 
regarding assessment of delirium risk in older persons in ED in the final set. 
Although there is no supportive field data (i.e. the QI was created after the field 
study), it has face validity. The panellists’ median vote was 7 (range 2-9). 
 
PROCESS QUALITY INDICATORS APPLIED TO OLDER ED PATIENTS 
IDENTIFIED AS HAVING CI  
 
Scoring PQIs 4-11 rely on accurate indication of older ED patients who have 
cognitive impairment. Poor compliance with PQI 1-2 will give a lower than actual 
denominator, which will artificially inflate the hospital performance when compared to 
other sites.    
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4. Evaluation of acute change in mental status: Proportion of older people 
with cognitive impairment in ED whose cognition was assessed for an acute 
change 
 
This PQI was derived from a previously established PQI (which was “IF an older 
adult presents to an ED and is found to have cognitive impairment, THEN an ED 
care provider should document whether there has been an acute change in mental 
status from baseline (or document an attempt to do so”)) (26). This PQI was tested 
during the field study and the advisory panel agreed on the appropriateness of this 
PQI. An acute change in cognition is a significant clinical symptom of delirium, and 
people with dementia have an increased risk for developing delirium. Though the 
need to screen for delirium is referred to PQI 2, this PQI highlights its usefulness for 
those EDs focussing on specific interventions for people with CI (within the PQI set 
designed for older ED patients with CI). The field study indicated that a cognitive 
evaluation of whether the person has an acute change in pre-morbid cognitive status 
occurs in 61% (31/51) of the cases. For scoring this PQI, the ED provider requires to 
recognise and document in the medical record the presence of issues in the patient’s 
cognition (i.e. which explains, compared to PQI No.1-2, the smaller denominator 
(n=51)). The PQI was simplified, as scoring certain elements of the original PQI had 
minimal impact on the PQI trigger rate (e.g. ‘or document an attempt to do so’). Also 
the advisory panel recommended specific timelines for scoring ‘acute change’ which 
is defined as three days or less before the patient became ill. The panellists’ median 
vote for this specific PQI was 7 (range 5-9). 
 
5. Delirium aetiology: Proportion of older people with suspected or definite 
diagnosis of delirium whose altered mental state was attributed to a potential 
aetiology in ED 
 
This PQI is based on an ACOVE indicator (which was “IF a hospitalized Vulnerable 
Elder (VE) has a suspected or definite diagnosis of delirium, acute confusional state, 
or reduced level of consciousness, THEN there should be a documented attempt to 
attribute the altered mental state to a potential aetiology”) (27). Following panel 
deliberations the original PQI was adjusted to be directed more specifically to those 
patients with delirium or suspected delirium (denominator). Scoring rules were 
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defined accordingly. The field study showed that this PQI triggered in 70% (7/10) of 
the cases and the number of patients triggering this PQI across sites ranged from 1-
2. The median vote by the panel was 7 (range 1-8). 
 
6. Attendance of nominated support person: Proportion of older people with 
cognitive impairment in ED where the ED provider ensured those close to the 
patient were notified  
 
This PQI concerns notifying those people close to the patient with CI about the 
patient’s ED attendance. It focuses on the benefit associated with having a support 
person in ED even if the formal decision maker is not available at the time of ED 
presentation. It does not replace the need to contact next of kin or secondary 
decision makers. The field study data indicated that this PQI triggered in 70% (44/63) 
of older people with CI. The number of patients triggering the PQI ranged from 1-13 
across sites. According to the advisory panel, the presence of a support person in 
ED is key for quality of care delivery to the older ED population with CI. The panel’s 
median vote was 8 (range 2-9). 
 
7. Collateral history: Proportion of older people with cognitive impairment 
where the ED provider obtained collateral history  
 
This PQI was found suitable by the panel for care evaluation. The domain of care 
tested in this QI relates to the acquiring of a reliable history of the presenting 
complaint in older persons with CI, which mandates supplementation of the history 
with that from a secondary source. Collateral information is key to understanding the 
specific individual needs of older persons with CI (e.g. personalised care planning). 
The results of the field study showed that this QI triggered 60% (34/57). There was 
potential for improvement in QI outcome across the hospitals. The panel’s final 
median vote for this PQI was 8 (range 2-9). 
  
8. Proxy notification: Proportion of older people with cognitive impairment in 
ED where the ED provider involved the patient’s nominated or legally 
authorised decision-maker in the care plan 
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The field study data indicated that this PQI triggered in 25% of the cases. There was 
limited variation across sites with a significant opportunity for improvement. The 
panel was in favour of this PQI because involving those close to the patient with CI 
influences the quality of care and decision-making. The panel’s median vote was 8 
(range 3-9) 
 
9.  Pain assessment: Proportion of older people with cognitive impairment who 
were assessed for pain in ED 
 
This PQI is concerned with pain assessment in persons with CI who may be unable 
to verbalise their pain accurately. It was based on a previously published PQI 
created by ACOVE (which was, “IF a VE presents for an initial evaluation, THEN a 
quantitative and qualitative assessment for persistent pain should be documented (if 
cognitively impaired, a standardized pain scale, behavioural assessment or proxy 
report of pain should be used))” (28). Our related draft PQI stated that more than one 
approach should be taken (self-report, an observational approach, proxy report) to 
identify pain in the cognitively impaired ED population. However, this PQI triggered 
only in a few cases (8%, 5/64) and there was no variation across sites, which made 
this particular PQI meaningless (i.e. advisory voted against this draft PQI). 
Therefore, as a first step, a general PQI regarding pain assessment to improve pain 
recognition was established (PQI No. 9). This QI triggered 66% (42/64). The panel’s 
median vote was 7 (range 2-9). 
 
10. Post-discharge follow-up: Proportion of older people with previously 
unrecognised cognitive impairment, which was not delirium, and an ED end 
status of discharged where the ED provider documented a referral for further 
cognitive evaluation 
 
This PQI was derived from an existing indicator (which was “IF an older adult 
presenting to an ED, 1) is found to have an abnormal mental status that had not 
been previously recognized or diagnosed by another health care provider, 2) has no 
change in mental status from baseline, and 3) is discharged home, THEN a referral 
for outpatient evaluation of the CI should be documented”) established by SAEM 
(26). This PQI is relevant for those who have CI identified by the ED provider for the 
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first time. The field study indicated that there was a low event rate (i.e. because of 
the requirement to score a number of elements). The lack of triggering across the 
hospitals made it a less optimal PQI. However, the advisory panel found this issue to 
be an important clinical concept for the care of people with CI and appropriate for 
inclusion as a PQI in the set. The PQI was reworded according to the style of the 
other QIs. The median score by the panel for this PQI was 7 (range 1-8).  
 
11. ED length of stay: Proportion of older people with cognitive impairment with 
a length of ED stay greater than eight hours 
 
This PQI regards the ED length of stay (LOS) of older ED patients with CI. 
Calculation of the ED LOS of this group was sourced from administrative data. This 
PQI is scored in the group of older persons with an established dementia diagnosis 
and those identified as having CI by using the OMCT and interRAI delirium screener 
(n=191). The field study data showed that 21% of the older persons with CI stayed 
longer than eight hours in ED. The advisory panel was aware of available literature 
indicating worse outcomes for patients whose ED LOS exceeded eight hours; 
however, some panel members argued that ED LOS is not always controlled by the 
ED. The median score of the panel for this PQI was 8 (range 2-9).
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Table 5: Process quality indicators for older people  with CI in ED 
Domain TEXT PROCESS QUALITY 
INDICATOR 
 
Content Validity Indicator Numerator / 
Denominator (incl. relevant 
clinical exclusions /   
Risk Adjustment (covariates) 
recommendations 
How this QI Triggers 
 
Cognitive 
Screening 
1. Proportion of older 
people who received 
cognitive screening 
in ED 
Supporting evidence: 
There is evidence that altered mental 
status is highly prevalent in the older ED 
population (34-36, 43-45). Despite this, 
the identification by ED staff is sub-
optimal (34-37). Screening for cognitive 
issues is not common practice in EDs. 
Detection of cognitive impairment permits 
directed (preventive) care planning to 
limit adverse events and improve health 
outcomes. Screening for CI is essential 
and enables the ED to ascertain quality 
of care in the ED setting (e.g. proxy 
involvement, suitable pain assessment) 
and to organise appropriate follow up 
care (36).   
  
 
Numerator: 
The number of older ED 
patients who were screened for 
cognitive impairment during 
their ED episode of care 
 
Denominator:  
The number of older ED 
patients 
 
Potential clinical exclusions 
- Older ED patients assigned 
triage level 1 (resuscitation) 
This QI triggers if there is 
documented evidence that 
ED staff carried out a formal 
(e.g. using a tool such as 
OMCT) or informal cognitive 
status assessment. For 
informal scoring purposes, 
besides testing alertness, 
cognitive status should occur 
across at least one more 
domain (e.g. orientation, 
cooperation, producing and 
understanding language, 
memory, executive function, 
praxis, visuospatial skills). 
General wording regarding 
confusion or cognitive state 
(e.g. intact cognitive status) 
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will trigger this QI too.  Also, 
using a formal delirium tool 
will trigger this QI.  
Delirium 
Screening 
2. Proportion of older 
people who received 
a screen for delirium 
in ED 
Supporting evidence 
Recognizing delirium, which is a serious 
(46) and usually a reversible condition, 
associated with poor outcomes (2,47), 
and often overlooked in ED setting (48, 
49), supports timely investigation and 
management of precipitating factors 
causing this acute confusional state (e.g. 
infection, dehydration, pain, constipation, 
electrolyte imbalance). The study by 
Kakuma suggests that delirium 
identification in the ED is key in 
preventing adverse health outcomes (2).  
 
Numerator: 
The number of older ED 
patients who were screened for 
delirium during their ED 
episode of care 
 
Denominator  
The number of older ED 
patients 
 
Potential clinical exclusions 
- Older ED patients assigned 
triage level 1 (resuscitation) 
This QI triggers if there is 
documented evidence that 
ED staff carried out a formal 
(e.g. using a tool such as the 
CAM) or informal evaluation 
whether the patient has 
delirium or not. Triggering for 
informal screening includes 
documented evidence of the 
presence or absence of 
delirium key signs / 
symptoms (e.g. acute 
cognitive change, fluctuating 
level of alertness or 
disturbance of 
consciousness) or general 
wording regarding the 
presence or absence of 
delirium.  
Delirium 
Risk 
Assessment 
3. Proportion of older 
people in ED who 
were assessed for 
Supporting evidence 
Estimating a person’s delirium risk is 
significant in implementing delirium 
Numerator: 
The number of older ED 
patients who were assessed for 
This QI triggers if ED staff 
assessed delirium risk and 
listed patient individual 
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the risk of delirium prevention strategies targeting delirium 
risk factors and precipitating factors. 
Alertness on the potential development of 
delirium in high-risk ED patients (e.g. 
older persons with severe illness, pre-
existing cognitive impairment, hip 
fracture, and multiple medical problems) 
enables ED staff to (early) recognize 
delirium, and initiate investigations and 
management of causal factors. 
delirium risk during their ED 
episode of care 
 
Denominator: 
The number of older ED 
patients 
 
Potential clinical exclusions 
- Older ED patients assigned 
triage level 1 (resuscitation) 
- Older ED patients diagnosed 
with delirium during their ED 
episode of care 
delirium risk factors (e.g. 
surgery, dehydration, 
dementia, drugs, or alcohol 
abuse) in their medical 
record.  
Evaluation 
of Acute 
Change in 
Mental 
Status  
4. Proportion of older 
people with cognitive 
impairment in ED 
whose cognition was 
assessed for an 
acute change 
 
Supporting evidence 
Establishing a patient’s baseline cognitive 
status through a proxy statement (e.g. 
family or carer/s) will distinguish whether 
the cognitive impairment is a sign or 
symptom of delirium (which has an 
abrupt onset) or pre-existing (non-acutely 
changed) cognitive problems (e.g. 
dementia, mild cognitive impairment, 
depression, or undiagnosed cognitive 
impairment).    
Numerator: 
The number of older ED 
patients with cognitive 
impairment whose pre-morbid 
mental status was assessed for 
acute change 
 
Denominator: 
The number of older ED 
patients with cognitive 
impairment (identified by using 
a formal cognitive screening 
tool) 
This QI triggers if there is 
documented evidence that 
ED staff evaluated the 
presence or absence of 
acutely changed cognitive 
status. This includes the 
assessment of pre-morbid 
(three days prior to acute 
illness) compared with 
current cognitive functioning 
to identify change. Also, 
using a formal delirium tool 
will trigger this QI.  
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Potential clinical exclusions 
- Older ED patients assigned 
triage level 1 (resuscitation) 
 
Delirium 
Aetiology 
5. Proportion of older 
people with 
suspected or definite 
diagnosis of delirium 
whose  altered 
mental state was 
attributed to a 
potential aetiology in 
ED 
 
Supporting evidence 
Timely indication of the causal factor/s of 
delirium, which is often a physical illness 
(e.g. acute illness, electrolyte 
disturbance, medication, pneumonia) 
enable treatment of these factors and 
may reverse or improve confusion 
associated with delirium (46) and also 
may improve general health outcomes 
(50).  
Numerator: 
The number of older ED 
patients who have a suspected 
or definite diagnosis of delirium 
where the ED provider 
documented an attempt to 
attribute the altered mental 
state to a potential aetiology   
 
Denominator: 
The number of older ED 
patients who have a suspected 
or definite diagnosis of delirium 
(identified by using medical 
record review) 
 
Potential clinical exclusions 
- 
This QI triggers if there is 
documented evidence 
regarding the cause of 
(suspected) delirium or 
acute confusional state in 
the medical records of those 
patients with suspected or 
definite diagnosis. “Delirium 
present, no aetiology found” 
or “delirium due to urinary 
tract infection” will trigger 
this QI.  
Attendance 
of 
nominated 
support 
6. Proportion of older 
people with cognitive 
impairment in ED 
where the ED 
Supporting evidence 
Notification of persons who are familiar 
with and close to the acutely sick older 
person with cognitive impairment will 
Numerator: 
The number of older ED 
patients with cognitive 
impairment whose nominated 
This QI triggers if there is 
documented evidence in the 
medical records of older 
persons with cognitive 
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person provider ensured 
those close to the 
patient were notified 
allow advocacy for the patient during the 
ED episode of care (face validity) 
 
 
  
 
support person was notified 
during the ED episode of care  
 
Denominator: 
The number of older ED 
patients with cognitive 
impairment (identified by using 
a formal cognitive screening 
tool) 
 
Potential clinical exclusions 
- 
impairment that those close 
to the patient 1) were 
present in ED or 2) were 
absent but notified of the 
patient’s ED attendance or 
patient’s wishes not to notify.  
Collateral 
History 
7. Proportion of older 
people with cognitive 
impairment in ED 
where the ED 
provider obtained 
collateral history 
Supporting evidence 
Obtaining collateral history of persons 
who are familiar with the patient situation 
(e.g. carer, general practitioner, 
community nurse) allows passing on 
patient health information which is vital 
for care planning in and beyond ED (face 
validity) 
 
Numerator: 
The number of older ED 
patients with cognitive 
impairment where ED staff 
obtained collateral history 
during the ED episode of care 
 
Denominator: 
The number of older ED 
patients with cognitive 
impairment (identified by using 
a formal cognitive screening 
tool) 
 
This QI triggers if there is 
documented evidence that 
patient information was 
gathered from other 
resources (defined as those 
persons knowing the patient 
well in pre-morbid 
functioning and are likely 
knowing the reason for ED 
presentation) than the 
patient OR documentation of 
an unsuccessful attempt to 
obtain collateral history.  
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Potential clinical exclusions 
- 
Proxy 
Notification 
8. Proportion of older 
people with cognitive 
impairment in ED 
where the ED 
provider involved the 
patient’s nominated 
or legally authorized 
decision-maker in 
the care plan 
 
Supporting evidence 
Involvement of persons who could 
advocate (e.g. ask questions, express 
patient’s wishes and opinion, make 
decisions) for those older ED patients 
with cognitive impairment, such as a 
nominated or legally authorized decision-
maker, 1) allow sharing important patient 
health information with ED staff, 2) 
enable personalisation of ED care 
delivery (e.g. special care needs, 
routines, how to deal with behaviour), 
and 3) improve care planning for patient’s 
needs after the ED episode (face validity) 
 
Numerator: 
The number of older ED 
patients with cognitive 
impairment whose nominated 
or legally authorized decision-
maker was involved in care 
planning during the ED episode 
of care 
 
Denominator: 
The number of older ED 
patients with cognitive 
impairment (identified by using 
a formal cognitive screening 
tool) 
 
Potential clinical exclusions 
- 
This QI triggers if there is 
documented evidence in the 
medical record regarding the 
involvement of the person 
who is nominated by the 
patient to share patient 
information and make health 
care decisions, in the patient 
care plan. Statement in 
medical records as “spouse 
is worried that patient’s 
behaviour is due to pain” will 
trigger this QI.  
 
Pain 
Assessment 
9. Proportion of older 
people with cognitive 
impairment who 
were assessed for 
pain in ED 
 
Supporting evidence 
A comparative study by Hwang and 
colleagues indicated that, compared to 
cognitively intact patients, older patients 
with hip fractures and cognitive 
impairment have a significant likelihood 
Numerator: 
Number of older ED patients 
with cognitive impairment who 
were assessed for pain using 
(besides self-report) other 
resources for pain identification, 
This QI triggers if there is 
documented evidence in the 
medical records of older 
persons with cognitive 
impairment that ED staff 
carried out a pain 
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of under-treatment of pain, considerable 
delays in analgesic administration once 
pain is identified, and treatment with 
inappropriate analgesics in ED (51). Also 
in other health care settings there is 
evidence that older persons with 
cognitive impairment are less likely to 
receive pain treatment than those without 
cognitive issues (52-55). 
 
Due to cognitive deficits, persons with 
cognitive impairment may experience 
difficulties in verbalising their pain and 
therefore may express their discomfort in 
different ways compared to cognitively 
intact persons (e.g. agitation, calling out, 
refusing food, wandering, increased 
confusion, or diminished socialisation).  
 
Self-report seems to be the gold standard 
for pain identification. Besides self-report, 
as this is generally reliable in persons 
with CI (56), a pain assessment obtained 
from other sources, including 
observations and proxies, is vital to 
improve pain recognition. Yet, Scherder 
such as observational 
approaches, behavioural 
assessment or proxy report of 
pain, during their ED episode of 
care   
 
Denominator: 
The number of older ED 
patients with cognitive 
impairment (identified by using 
a formal cognitive screening 
tool) 
 
Potential clinical exclusions 
- 
 
assessment utilising an 
observational approach or 
proxy report during their ED 
episode of care 
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and colleagues state that observation 
scales should become a permanent part 
of pain assessment, irrespective of 
cognitive status (57).  
post-
discharge 
follow-up 
 
10. Proportion of older 
people with 
previously 
unrecognized 
cognitive 
impairment, which 
was not delirium, 
and an ED end 
status of discharged 
where the ED 
provider documented 
a referral for further 
cognitive evaluation 
Supporting evidence 
Older patients in whom the ED provider 
detected issues in cognition for the first 
time (which is not delirium) will benefit 
from further cognitive assessment post-
ED visit. As there is evidence that CI in 
older ED patients during and after ED 
attendance varies (58), further cognitive 
assessment will identify those patients 
who truly have CI (e.g. dementia) and 
could benefit from early diagnosis and 
treatment. 
Numerator: 
The number of older persons 
who have an abnormal mental 
status that has not been 
previously recognized or 
diagnosed by another health 
care provider AND have no 
change in mental status from 
baseline AND have an ED 
service episode end status of 
discharged where the ED 
provider documents a referral 
for outpatient evaluation of the 
cognitive impairment 
 
Denominator: 
The number of older persons 
who have abnormal mental 
status that has not been 
previously recognized or 
diagnosed by another health 
care provider AND have no 
This QI triggers if there is 
documented evidence of a 
referral to the primary care 
provider or geriatric services 
(e.g. memory clinic, 
geriatrician) in the medical 
records of discharged ED 
patients detected as having 
cognitive impairment during 
the ED episode of care that 
was, 1) new (previously not 
recognised and diagnosed), 
and 2) not delirium (e.g. 
documented evidence that 
the patient’s pre-morbid 
cognitive functioning was not 
acutely changed).    
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change in mental status from 
baseline AND have an ED 
service episode end status of 
discharged  
 
Potential clinical exclusions 
- 
ED length of 
stay 
11. Proportion of older 
people with cognitive 
impairment with a 
ED length of stay 
greater than eight 
hours   
 
Supporting evidence 
There is evidence that an extended stay 
in the ED increases the potential for 
adverse events and poor patient 
outcomes (59-63). 
 
 
Numerator: 
The number of older ED 
patients with cognitive 
impairment whose ED episode 
of care exceeded eight hours  
 
Denominator: 
The number of older ED 
patients with cognitive 
impairment (identified by using 
a formal cognitive screening 
tool) 
 
Potential clinical exclusions 
- 
This QI triggers if the date 
and time of ED arrival minus 
the date and time of ED 
departure of older ED 
patients with cognitive 
impairment extends eight 
hours 
CI - Cognitive Impairment  ED - Emergency Department 
 201 
 
Discussion 
This paper presents a set of 11 PQIs for the evaluation of care processes that are 
relevant to older ED patients with CI. Supplementation of previous QI work by others 
(26-29) resulted in a comprehensive PQI set covering key care domains for the care 
of older people with CI during their ED episode of care. This evidence- and 
consensus-based PQIs specifically designed to address the issues of cognition were 
agreed upon as most optimal indicators for quality of care appraisal by our advisory 
panel. These PQIs enable the quantification of quality of care provided to the older 
ED population with CI. Application of PQIs (in isolation or the full set) enables ED 
staff to focus on the quality of care provided to this population (compared to other 
EDs) and, if issues are identified, where to focus improvement strategies.  
At this time there is no agreed upon methodology for the development of 
robust and clinically useful quality indicators, therefore, a structured approach was 
taken in this QI development study (11, 12), including piloting the drafted PQIs in an 
operational ED setting. The field study, an element often absent in QI development 
programs provided important information on the feasibility of the draft PQIs in ED 
settings (n=8). Field testing allowed the advisory panel to determine PQIs’ relevance, 
variance in the ED’s quality of care delivery, reliability and validity, and to modify 
suggested PQIs accordingly. The advisory panel reviewed (along with the field study 
data) and selected (against pre-set criteria) only those PQIs that optimally reflected 
quality of care (and differentiation) for inclusion in the final set. A common reason for 
PQI rejection included disagreement among panel members regarding the PQI 
scoring rules (based on the field study). Other reasons for PQI rejection were a low 
PQI trigger rate across the EDs and existing optimal PQI compliance of the hospitals 
(very high trigger rate—95-100% therefore, no room for improvement). These 
reasons for rejecting PQIs, as a result of interpretation of field data stress the 
importance of PQI field testing.   
This body of work, when used in clinical practice may lead to improved care 
for older ED patients with CI. As stated previously, applying the set of PQI in EDs will 
enable quantifying quality of care and will support decisions as to where efforts to 
improve care for older people with CI should be focused. The specific PQI trigger 
rates obtained from the field study could be used for either within hospital or between 
hospital comparison purposes. For example, the field study showed that the ED that 
triggered 0% on delirium screening can improve its care as another ED’s trigger rate 
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was higher, namely 79% (i.e. improvement is possible). Subsequently, EDs may use 
these PQIs to calculate quality of care prior to and after implemented improvement 
actions to determine intervention effectiveness.  
For those hospitals that want to improve the recognition with CI the 
identification of an appropriate screening tool is important. Given the acute nature of 
the ED a concise screener that has been tested for accuracy in an older ED 
population is warranted. As it is considered currently, the OMCT is a cognitive 
screening tool with the most optimal psychometric properties tested (i.e. MMSE was 
used as the reference standard) in the older ED population (31,39). We used the 
OMCT cut-off point of 9, for CI identification; however, other researchers 
recommended lower OMCT cut-off points for the older ED population (21,44), which 
would infer an increased denominator. For delirium recognition, the Confusion 
Assessment Method (CAM) and associated CAM modifications (CAM-ICU; bCAM) 
have been proposed as suitable for use in ED (21, 64-66). As recognition of CI by 
ED staff improves, an increased sample becomes available for these PQIs (without 
requiring specific research protocol for identification), which will result in, 1) more 
reliable QI trigger rates for comparison across hospitals and 2) the determination of 
significant clinical exclusions and relevant adjustment covariates. More importantly 
implementing cognitive screening in ED will improve CI recognition and thus quality 
of care. 
The PQIs have been developed to support improvements in clinical care 
delivery, but they can also be used to support further research initiatives. The PQIs 
in their current format could be an element of a data collection plan for pre-post 
study designs that investigate whether an implemented intervention is effective. 
Although the advisory panel considered PQI responsiveness prior to voting for the 
final PQIs, a different research program with a focus on staff motivation to implement 
improvements based on awareness of the PQI scoring would be useful. 
Further research is required to fine-tune the set of PQIs. Firstly, applying this 
set of indicators in an appropriately powered sample size will lead to increased 
precision relative to QI outcomes across hospitals. For example, prior to this study, 
PQI No. 10 (i.e. older people identified as ‘cognitively impaired’ for the first time in 
ED who were discharged home, where the ED provider arranged a referral) was 
tested in two EDs (cohort consisting of 273 ED patients aged 75 years and over) and 
resulted in a QI trigger of 42.9% (67). In comparison, the current study found that the 
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PQI triggered 25%, although in a much smaller denominator (4 compared to 21 
patients). This variability may reflect the use of an unpowered sample size, changes 
in scoring rules, the number of auditors, or difference in sample characteristics (e.g. 
in our field study fewer older people with CI were discharged). An increased sample 
for further testing using firm predefined scoring rules will greatly enhance the clinical 
validity of these indicators. In addition further research is required to determine 
whether the PQIs are generalizable to international emergency settings. As there is 
little high level research carried out in this ED population, these PQIs are, where 
possible based on scientific evidence derived from EDs and other health settings 
(content validity) and agreed as covering the concept by an advisory panel (face 
validity). Additional (i.e. high quality) research regarding this vulnerable ED 
population will be used to close the knowledge gap, and enhance the evidence base 
for this QI set.  
Finally, the clinically significant question of whether the application of these 
indicators in EDs enables improvements in patient outcomes (e.g. less mortality and 
morbidity, fewer ED representations, decreased delirium incidence, improved patient 
satisfaction or optimal pain management), remains to be answered. Figure 2 
displays an example of how the implementation of PQIs may improve quality of care 
and patients outcomes. 
 
PQI 1 
(cognitive 
screening): 
EDs identify 
baseline 
adherence 
to PQI 1 
 
RESPONSE 
Implement 
standardised 
cognitive screening 
for all older people 
visiting ED resulting 
in improved 
recognition of people 
with CI. 
PQI 9 (pain 
assessment) 
EDs identify 
baseline 
adherence to 
PQI 9 
[Research has shown 
that people with CI are 
undertreated for pain 
(55)]  
RESULT 
The number of people 
with CI discharged from 
ED with unmanaged 
pain is decreased 
[OUTCOME] 
RESPONSE 
Initiate intervention 
to assess pain 
appropriately in 
persons with CI 
Ensure that people 
with pain receive 
pain treatment 
 
Figure 2: Potential process using PQIs to improve care and patient outcomes 
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Limitations 
Although derived from eight ED sites, the sample size used to pilot the PQIs, 
specifically for those PQIs targeted at the older ED population with CI had insufficient 
cases to find significant QI triggers per ED site for comparison purposes. This was 
particularly the case when the PQI was relevant for a sub-set (decreasing 
denominator) of the older ED population with CI. For most PQIs relevant to older 
people with CI, we utilised the denominator where the ED recognised CI (n=64), as 
ED staff are required to recognise CI first, before they can perform an associated 
action. However, not using the gold standard, our research nurse identified 191 older 
ED patients with some form of CI implicating that this may be the potential ‘true’ 
value of the denominator consisting of older people with CI. In addition, the 
percentage of people identified as having cognitive impairment without delirium 
(33.8%) and delirium (10.7%) in our study are consistent with the findings of previous 
ED-based studies (34,35,37,45, 48, 68). 
For scoring the PQIs the medical record was searched for data relevant to the 
indicator. A tool was designed to be explicit in relation to data items scored positive, 
but in some instances, minimal judgement by chart auditors was required. For 
example, when scoring ‘involvement of carers in the care plan’ it was unlikely that 
ED staff documented explicitly “carer involved in ED care”, therefore the researcher 
needed to identify implicit documentation that this had occurred. Entries by staff are 
individualised (and thus diverse) for each patient and carer, requiring some 
judgement by the auditor around pre-defined parameters. It is possible, given that 
staff were aware of the presence of the study targeting the care of geriatric patients 
in their ED, there may have been an increase in documentation relevant to this 
patient sample. The staff, although blinded to the aims of the study, may have been 
more focussed on patient assessment and care than usual. This would influence the 
PQI scoring, by increasing the PQI numerator. Despite this potential bias, rates of 
delirium screening were low in the majority of the hospitals.  
We collected a large number of prospective and retrospective data items to 
ensure scoring for all drafted PQIs (e.g. we collected over one thousand variables for 
testing of drafted indicators for older ED patients and those with special needs). Not 
all data could be collected on all patients, and for some cases missing data 
prevented the PQI calculation for eligible patients (denominator). For our calculation, 
we assumed absent data was an error by the researcher (and not the ED), and PQIs 
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were scored with a revised denominator to prevent discrimination against the ED. 
This explains the variation in the calculation of eligible patients for the PQIs. By 
refining the PQI set by including only those indicators that are appropriate for care 
evaluation, a more focussed set with a minimum effort of data collection was 
established, which will decrease the extent of missing data. 
Using a single panel was not without potential bias. The advisory panel 
included Australian health professionals, researchers and a patient representative 
with differing views on caring for older ED patients with CI in emergency settings. 
Expanding the work to include an international panel with field study data would 
strengthen the generalizability of these PQIs to an international setting. 
 
Conclusion 
This QI development initiative will support ED clinicians in enhancing quality of care 
for the (growing) older ED population with CI. These indicators, when applied will 
identify the performance of an ED relative to other EDs and may encourage the 
implementation of targeted interventions to impact the quality of care for this 
vulnerable ED population.  
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9.1 General aims and chapter summaries  
The research described in this thesis was a first attempt to improve measurement of 
quality of care of older people with cognitive impairment in emergency departments. 
The program had two aims, namely, a primary aim to establish a suite of quality 
indicators to appraise the performance of EDs in caring for older people with CI and 
a secondary aim to explore the relationship of existing process indicators to those 
indicators established in this research. 
 
In order to achieve these aims, firstly a systematic review of the scientific literature 
identified 1) common negative health outcomes and adverse events experienced by 
older people who present to ED, and 2) best practice interventions, targeting care 
processes and structure, relevant to the care of older people with CI (Chapter 2 & 3). 
These literature reviews resulted in a greater understanding of the evidence for the 
care of older ED patients, specifically for those with CI. Furthermore, the identified 
literature formed the basis for the development of the resultant quality indicators. 
 
Preliminary work involved the application of six existing process quality indicators 
(58) in two emergency services to determine the feasibility of PQI scoring (pilot 
study). Using chart review methodology and the PQIs, quality of care regarding the 
cognitive assessment of older ED patients (≥ 75 years) was appraised (Chapter 4). 
 
Influenced by the outcomes from the pilot study, a comprehensive protocol for QI 
development was designed and disseminated (Chapter 5). The methodology 
developing quality indicators for the care of older ED patients with CI was organised 
in three phases: 1) combining evidence with expert opinion, 2) field study and, 3) 
consensus voting. The field study was a multi-centre prospective observational 
cohort study where existing and draft indicators established in phase one were 
tested. Analysis of specific elements of the field study data (i.e. direct patient 
assessments and phone follow-up at day 7 and 28 post-ED visits) enabled the 
description of characteristics of older persons with CI who presented to emergency 
departments. This resulted in the submission of original research useful in forming a 
basis for an improved understanding and tailoring of the quality of emergency care to 
better suit the needs of this at-risk population in the ED setting (Chapter 6).  
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A significant outcome of this PhD program was a suite of two distinct types of health 
care measures, namely, a set of structural and process indicators to quantify the 
quality of care of older people with CI in EDs (Chapter 7 & 8). 
9.2 Main findings  
9.2.1 Structural indicators 
The structural indicators represent a set of five indicators developed to support the 
evaluation of organisational components of emergency care. The SQIs target the 
availability of policies, procedures or protocols in EDs to guide ED staff in caring for 
the older ED population with CI. These indicators, when applied, will trigger if 
references are found in hospital or ED-specific policies regarding, 1) the 
management of older people with CI during their ED episode of care, 2) the 
involvement of a patient’s support person(s) in the ED care plan, 3) the assessment 
and management of behavioural symptoms, 4) delirium prevention strategies, and 5) 
pain assessment and management in older people with CI (who may experience 
difficulties verbalising pain). 
9.2.2 Process indicators 
The set of process indicators comprised of 11 indicators which quantify the extent to 
which best practices (e.g. ED processes) concerning the care older ED patients with 
CI are implemented in emergency settings. This set supplemented previous work by 
other geriatric organisations (60-62). Existing PQIs and the indictors developed by 
the advisory panel formed a comprehensive set of indicators relevant to the care of 
older people in EDs, including those with CI. The process QIs encompass cognitive 
screening (delirium and cognitive impairment without delirium), evaluation of acute 
change in mental status, delirium risk assessment, delirium aetiology, attendance of 
nominated support person, collateral history, proxy notification, pain assessment, 
post-discharge follow-up, and ED length of stay.  
9.3 Implication of findings 
QIs play an important part in quality improvement. Applying these established quality 
indicators in the emergency setting will enable measurement of the current quality of 
care delivered to older ED patients with CI. Quantifying care enables transparency 
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and comparison of health care, which is vital to improving quality of care and 
achieving better patient outcomes (46, 47). For example, the QI scores, which are 
calculated, in the case of a process indicator, by dividing the number of eligible 
patients where the ED provider carried out a certain process (e.g. informal cognitive 
screening) (the numerator) by the number of eligible patients (the denominator), will 
provide the ED insight into how they perform (poor or optimal) and how they rate 
against its peers (variation between sites). This may challenge emergency services 
to deliver better quality of care against the standard for acceptable care set by other 
emergency services (e.g., those EDs that scored optimally). The indicator scores can 
act as a guide to decision-making as to where to implement improvement strategies 
(i.e. in dimensions of structure and process) and how they can achieve better quality 
of care of older ED patients in EDs (i.e. resource allocation). The indicators also may 
enable emergency services to track progress in caring for this population over time.   
9.4 Strengths and limitations 
9.4.1 Strengths 
As more older people with CI will visit EDs in the coming years, this body of work fits 
well in the awareness and efforts to improving health care of this patient group with 
CI in acute care settings. A review by Travers et al. (2013) carried out in name of the 
Australian Commission on Safety and Quality in Health Care on older patients with 
CI admitted to hospitals found that there was research evidence lacking for the ED 
setting specifically (66). Suggested ED specific research initiatives, including the 
development of a quality framework for the older ED population with CI, were 
proposed (14,15). The establishment of PQIs and SQIs for the care of older people 
with CI presenting to EDs may help the realisation providing best possible care for 
those people with CI and their carers in emergency settings. 
 
One of the strengths of this program was that the suite of indicators designed for the 
older ED population with CI has incorporated, wherever possible, relevant QIs 
developed by other geriatric organisations. The original indicators developed by 
SAEM (60) and some ACOVE indicators (61-63) were relevant to this study and 
were tested in the cohort study (n=580). After analysis, the indicator data was 
presented to the advisory panel and changes in scoring and wording of these QIs 
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were suggested in response to the data. If the previously published QIs, following 
field testing, met the criteria for inclusion they were incorporated in the final set with 
minimal rewording based on the formatting guide, and acknowledgement of the 
authors was made. 
 
Although there is no widely accepted methodology for QI development initiatives 
(59), a strength of this QI development program was that the resultant indicators 
were established by, 1) a procedure combining evidence with expert opinion (e.g. the 
indicators have high content and face validity as they are underpinned by scientific 
evidence and consensus between expert panellists), and 2) field testing. The 
advisory panel included people with geriatric and emergency medicine/nursing 
expertise, a pharmacist, a consumer representative—a group often not represented 
in QI development processes (67), and an epidemiologic/health service research 
expert. However, I am aware that a research design using a single panel may affect 
the outcome of the indicators (as other panels could have decided otherwise). The 
indicators were evaluated using healthcare data. This enabled the test of the 
feasibility and usefulness of each indicator. 
 
The QI development methodology was transparent, both by clear administration in 
handbooks and protocols and by dissemination of the research proposal. To improve 
QI reliability, 1) each data collection tool was tested, and 2) training in specifications 
for data collection was given. Using the RAND/UCLA appropriateness method, a 
systematic approach to combine evidence and expert opinion and define levels of 
agreement on QI appropriateness (68), enabled the selection of the final suite of 
indicators, including indicators that were:  
1) evidence / professional consensus based 
2) most accurate 
3) most likely be influenced by ED’s care practices 
4) most relevant to a high proportion of the targeted population 
5) most likely responsive to change over time. 
9.4.2 Limitations 
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Taking on the challenge to improve the care of older people with CI in EDs by 
developing QIs was not without limitations. As the process quality indicators are 
tested in a sub-set of the older ED study population, namely, those older people 
identified as having CI, the sample size was too small for this sub-set population to 
show statistically significant QI in trigger rates and sufficient variation across the 
hospitals. This was specifically the case for drafted outcome indicators. 
 
The small study sample limited the opportunity to develop outcome quality indicators 
(OQI) for this ED population. OQIs are significant indicators and may measure the 
broader results achieved throught the provision of quality of care for older people 
with CI within EDs. However OQIs are indirect measures of quality of care (69). 
Differences in patient outcomes may be due to care quality, but could also be 
explained to other factors.  For example the mix of cases within this patient group 
may impact on outcomes (e.g. a person with dementia presenting to ED with a 
laceration who has no other co-morbidities may have better health outcomes than a 
demented person with comorbidities presenting to the ED with a skin cut). Before 
OQIs can be established for the older ED population with CI, additional research 
focussed on differentiation of health outcomes in older ED patients with CI compared 
to their non-impaired peers and research that further explores whether CI is an 
independent predictor of poor outcomes are required. Additional work with a 
sufficiently powered sample would be essential (i.e. negative outcomes do not occur 
every time when sub-optimal care is provided) to establish valid outcome quality 
indicators for the care of older people with CI in EDs. Relating to this project, a next 
step in the development of OQI for this patient group could  be to explore whether 
the outcomes of the OQIs developed for older ED patients in general (70) are 
significant different between patients with and without CI.     
9.5 Future work 
This QI development program was a first attempt to map quality of care of older 
persons with CI in eight Australian EDs. Supplementary research is needed to 
optimise, for both the individual QIs and the QI sets as a whole, the reliability and 
validity by testing the QIs in larger cohorts of older ED patients with CI (i.e. 
evaluation of process indicators) and additional (international) hospitals (i.e. testing 
structural indicators). To identify if these QIs are a valid representation of good 
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practice, a suite of intervention studies are required.As there is limited evidence 
regarding best practices and ED structure (71), further research in well-conducted 
randomised controlled trials is warranted to identify interventions that demonstrate 
improved health outcomes in this patient group.  
 
When increased information of this ED population comes available, the QIs will need 
fine-tuning. A next step will be to implement the indicators for care evaluation of the 
cognitively impaired ED population in Australian EDs to determine whether the 
application of these QIs improves care. Furthermore, it is worthwhile to investigate 
whether QI application in clinical practices improves patient health outcomes.  
 
This work contributes to the knowledge about QI development initiatives but further 
work is needed to determine an appropriate reference standard for methodological 
development of QIs. 
9.6 Conclusion 
In conclusion, this thesis reports the establishment of two sets of quality indicators, 
namely, measures to appraise processes and structure essential to provide optimal 
care for older ED patients with CI in EDs. This body of work was achieved by 1) 
exploring the feasibility and usefulness of applying existing quality indicators in 
clinical practice and relating lessons learned to QIs developed in this thesis, and 2) 
selecting meaningful data, identified by, a) systematic review of the literature, b) 
advisory panel meetings, c) a multi-centred cohort study, and d) formal voting. 
The QI sets based on scientific evidence and consensus will support quantifying 
quality of care of older persons with CI in EDs. Assessment of care provided to older 
patients with CI in emergency settings will assist EDs in identifying quality gaps. This 
subsequently will enable a more targeted response to improving care quality for this 
ED population. Further research is required to test both process and structural 
indicators in larger cohorts to enhance measurement properties. As research in 
geriatric emergency medicine continues, increased evidence regarding the older 
cognitively impaired ED populations can be used to modify the QI sets to take into 
account any emerging research in the coming lustrum.   
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Figure 1: PRISMA flow Diagram
 Research Question:
What is the evidence in research-based literature of adverse outcomes and negative events, which older emergency department patients may experience?
Further Information:
Linda Schnitker, l.schnitker@uq.edu.au.
 Introduction
For many years ED providers have realised that older patients are 
not optimally served in a fast-paced environment, like the ED. Due  
to older persons’ specific characteristics and needs, the process of 
making a definitive diagnosis, an appropriate care plan, and a 
thoughtful comprehensive discharge planning may be a great 
challenge. 
The aim of this systematic literature review was to identify the range 
of adverse health outcomes and unfavourable events, which older 
ED patients may experience.
Linda Schnitker1, Melinda Martin-Khan1, Elizabeth Beattie2, Len Gray1
1 Centre for Research In Geriatric Medicine, The University of Queensland, 
Woolloongabba, QLD.
2 School of Nursing, Queensland University of Technology, Kelvin Grove, 
QLD.
Summary
Introduction - Older persons are vulnerable in the Emergency Department (ED) due to a decreased restorative physical capacity 
and a diagnostic process which may be complicated by co-morbidities, atypical presentations of common diseases, and frequent 
poly-pharmacy issues. The aim of this review was to identify adverse health outcomes and events which may be ameliorated by 
clinical actions in ED.
Methods – Electronic databases were searched for relevant published English literature (CINAHL, Medline, PubMed). Search 
terms included: ‘older person’, ‘emergency department’, ‘adverse outcome’, and ‘adverse events’. Relevant reviews from the 
Cochrane Library were added to the results. A hand search of reference lists was carried out. Two authors independently reviewed
the papers at exclusion levels by title and full text. Discrepancies were decided by consensus discussion. 
Results – The theoretical literature outlines a number of adverse health outcomes and events in older ED patients. Papers (65) 
used in this review indicate that common outcomes and events are functional decline (16% of older ED patients, within 3 months),
ED readmission (18% within 3 months) and subsequent hospitalisation (13.3% - 18.3% within 3 months), institutionalisation (3% 
within 6 months), death (2.4% - 10% within 3 months) and adverse medication related events (6.5%-30%). This review  identified 
under-triage of illness severity and lack of recognition of geriatric syndromes as sub-optimal practice in the older ED population. 
Conclusion – Advanced research should focus on to what extent these apparent adverse outcomes and events are avoidable by 
improving the current emergency care of older persons. Quality of emergency care should meet the specific care needs of older
ED patients to achieve the best possible outcomes for this population. Standards of care, such as specific geriatric emergency 
quality indicators, may contribute to this. 
Functional decline
Approximately 16% of the older ED patients experience a functional 
decline, defined as requiring assistance with ADL and IADL that the 
older person did not require assistance with prior to the ED visit, within 
6 months. The numbers are higher (up to 52%) closer to the index ED 
visit. The oldest old are at higher risk for functional decline.
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ED readmission and hospitalisation
Roughly 15% of the older ED patients experience a ED return visit 
within 1 month of the index ED visit and about 18% of the patients 
within 3 months. The rate for hospitalisation after the index ED visit is 
10.9 %-14% within 1 month and 13.3%- 18.3% within 3 months. 
Institutionalisation
About 3% of older patients, who visited an ED,  relocated to a nursing 
home within 6 months of their visit. However, patients older than 75 
years and 75+ fallers had an increased risk (13%) of admission to a 
long-term care facility after they were discharged from ED.
Death
Avoidable mortality is the most serious adverse health outcomes that 
an older ED patient may experience. In general, approximately 1%-2% 
of older ED patients died within 30 days and 2%-10% of ED patients 
died within 3 months. For patients who are older than 75 the mortality 
rate is higher (12.4%  within 3 months).
Under triage of illness severity
For some acute conditions, older ED patients were less likely to 
receive aggressive treatment for similar symptoms when compared 
with a younger cohort. Due to the absence of vital signs and atypical 
presentations, the older person was at risk of misdiagnosis, resulting 
in inappropriate or delayed initial treatment and care.
Lack of recognition of geriatric syndromes
Although geriatric syndromes were both highly prevalent, multi-
factorial, and associated with substantial morbidity and poor 
outcomes, ED providers did not routinely screen for cognitive 
impairment, delirium, falls, and frailty. This placed the older person at 
a significant risk for adverse health outcomes. 
Adverse medication related events
Older ED patients were at risk for medication related events. 
Prescription of potential inappropriate medication in older patients was 
common (6.5%-30%). Physicians did not always recognise or screen 
for adverse drug-related events. Discordance in patient’s medication 
was often found.
Records identified through 
database searching 
(n =3311)
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Full-text articles 
excluded, with reasons 
(n=52)
Studies included in qualitative 
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 Methods
We searched, using relevant search terms such as ‘older persons’, 
‘emergency department’, ‘adverse outcomes’ and ‘adverse events’, 
four automated information retrieval systems, including Cumulative 
Index to Nursing and Allied Health Literature (CINAHL), Medical 
Literature On-Line (MEDLINE); PubMed, and the Cochrane library.
The references in the CINAHL and MEDLINE databases were solely 
delimited through the presence of an abstract and studies previously 
published in English. In the PubMed electronic database an 
additional ten-year date delimiter was used and the search was 
restricted to journal articles only. To extract all relevant systematic 
reviews, which were not detected by the search in the other 
databases, a search without limitations was carried out in the 
Cochrane Library.
 Conclusion  
The  older ED population experience adverse outcomes and negative 
events. This review identified events based on processes of care, which 
have the potential to adversely influence patient outcomes, rather than 
other adverse events happening in the ED, such as falls or 
overcrowding. Interventions to prevent older ED patients from 
experiencing avoidable adverse outcomes should be investigated. 
Research is needed to determine existing best practice (process) and 
best characteristics (structure) for providers of emergency care to 
prevent negative outcomes and events in these vulnerable ED patients.
Quality standards of geriatric emergency care may contribute to 
protecting older ED patients against adverse health outcomes. 
Development and implementation of outcome, structure and process 
quality indicators, which are based on evidence and expert opinion, will 
enable reflection on current health care standards. The care for older 
patients in the emergency department may improve due to efforts 
based on feedback from the provision of results from quality measures.
The Centre for Research in Geriatric Medicine will contribute to 
improving the care for older persons in the ED through the development 
of geriatric emergency quality indicators. Particular attention will be 
focused on the recognition and management of cognitive impairment in 
older ED patients (including both dementia and delirium).  
 Results
Papers (2193) were reviewed in a culling process, by title, abstract, and 
full text, of which 40 (2%) were considered relevant to this review. 
Twenty-five extra papers, detected by hand search and focused on 
adverse health outcomes and events in the older ED population, were 
added and brought the total number of papers used in this review to 65. 
Common outcomes and events in the older ED population are 
functional decline, ED readmission and subsequent hospitalisation, 
institutionalisation, death and suboptimal pharmacotherapy. This review 
identified the lack of recognition of geriatric syndromes and under triage 
of illness severity as sub-optimal practice in the quality of care and 
management of older persons in the ED. 
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 Introduction 
Older cognitively impaired persons are at a greater risk of 
negative health outcomes and adverse events compared to 
younger and older persons without cognitive issues when 
presenting to emergency departments (EDs). Older persons 
with cognitive impairment may experience interactions with 
multiple ED staff (who often have limited knowledge of how 
best to care of geriatric patients) compounded by high noise 
levels, crowding, limited signs for orientation support , along with 
the consequences of an inter-current acute illness, such as pain, 
dehydration, inadequate nutrition, immobility or fatigue.  
 
Quality of emergency care for older persons with cognitive 
impairment should incorporate care which prevents adverse 
events and achieves desirable health outcomes. There is 
significant evidence to suggest that patients’ negative health 
outcomes can be minimised through evidence based practice. 
 
The aim of this systematic literature review was to identify 
relevant evidence based practice which has improved the 
quality of care of  older ED patients with cognitive impairment.  
Linda Schnitker1, Melinda Martin-Khan1, Elizabeth Beattie2, Len Gray1 
        1 Centre for Research In Geriatric Medicine, The University of Queensland, Woolloongabba, QLD 
        2 School of Nursing, Queensland University of Technology, Kelvin Grove, QLD. 
 
 
  
 
 Methods 
This was a systematic review of  research-based literature 
indexed in CINAHL, MEDLINE, PubMed, PsycINFO, and 
Cochrane Library databases to identify articles, published in 
the English language, evaluating interventions for persons 
aged 65 years and over with cognitive impairment presenting 
to EDs. Besides strategies to improve the care of cognitively 
impaired in ED settings, interventions carried out in acute care 
services, which are likely applicable in the processes and 
structure of emergency care, were considered too.  
 
The search was performed using predefined subject terms and 
keywords. Two authors (LS, MMK) independently reviewed, 
and discussed discrepancies by consensus, by abstract and 
full text. Table one displays the inclusion and exclusion criteria  
which were applied to the iterative process to obtain all 
relevant articles. 
 Conclusion   
Interventions aiming to improve cognitive impairment recognition 
are well investigated in ED and several short screening tools 
suiting the fast-paced ED environment are available.  
 
Besides the evidence that a multifactorial intervention was not 
effective in preventing falls in cognitively impaired older ED 
patients, there are inadequate interventions studies carried out in 
the ED setting that prevent adverse events and improve 
outcomes in this vulnerable ED population. Priority should be 
given on research related to how to best care for older ED 
patients with cognitive impairment, including those with dementia 
and/or delirium. 
 
This study found additional evidence obtained from the acute 
care setting, however research is needed to identify whether 
these interventions are beneficial in fast-paced emergency 
settings.  
 Results 
Papers were culled by reviewing title, abstract, and full text lead 
to 36 research articles relevant to this review, a hand search of 
those references resulted in seven additional papers. Figure one 
outlines the full process for the selection of articles according to 
the PRISMA statement (Moher 2009). 
 
 
Contact: l.schnitker@uq.edu.au. 
A further hand search of bibliographic references of retrieved 
articles was conducted. In addition public resources for 
evidence-based clinical practice guidelines were also 
searched. A methodology quality appraisal of the identified 
clinical trials was performed including study design, 
participants, intervention, outcome measures, and results. 
 
Figure 1: PRISMA flow diagram 
Records identified 
through database 
searching 
(n=1062) 
Additional records 
identified through other 
sources  
(n=7) 
Records after duplicates 
removed  
(n =944) 
Records screened title and 
abstract  
(n = 937) 
Records 
excluded 
(n =863) 
Full-text articles assessed for 
eligibility 
(n =  81) 
Full-text articles 
excluded  
(n = 38) 
Studies included in quantitative 
synthesis  
(n = 43) 
Cognitive Screening Tool  Classification 
Function Performance 
Orientation Memory Concentration 
Test (OMCT) – Short Blessed Test 
 Carpenter et.al. 2011 
• Sensitivity:  95% 
• Specificity:  65% 
 
Six Item Screener (SIS) 
 Carpenter et.al. 2011, Wilber et al. 
2008 & 2005 
• Sensitivity:  63-94% 
• Specificity:  77- 86% 
 
Mini-Cog 
 Wilber et al. 2005 
• Sensitivity:  75% 
• Specificity:  85% 
Cognitive Performance Scale (CPS) 
 Boyd et al. 2008 
• Sensitivity:  78% 
• Specificity:  54% 
Brief Alzheimer’s Screen (BAS) 
 Carpenter et.al. 2011 
• Sensitivity:  95% 
• Specificity:  52% 
Ottawa 3DY 
 Carpenter et.al. 2011 
• Sensitivity:  95% 
• Specificity:  51% 
AD8 
 Carpenter et.al. 2011 
• Sensitivity:  63-83% 
• Specificity:  63-79% 
Confusion Assessment Method  
(CAM)  
 Monette et al. 2001 
• Sensitivity:  86% 
• Specificity:  100% 
Ten studies were carried out in emergency settings, 31 
studies were carried out in acute care hospitals, and two 
studies in both settings (intervention initiated in ED and 
continued in the acute care setting).  
 
A number of themes emerged from this literature search. We 
identified four categories of best practice improving quality of 
care for cognitively impaired older persons, including:  
 Interventions to improve recognition of cognitive 
impairment by utilising a screening tool (ED setting, Table 
two) or education (acute care setting); 
 Interventions preventing delirium (acute care setting); 
 Interventions to enable management of distressing 
behaviour (acute care setting); 
 Other interventions targeting 1) fall prevention in 
cognitively impaired ED patients, 2) patient comfort (acute 
care setting) and 3) nutritional intake (acute care setting). 
Inclusion Criteria Exclusion Criteria 
Older persons 65 years and 
older 
  
People with cognitive 
impairment, such as dementia, 
mild cognitive impairment, 
delirium, cognitive disorders, 
and confusion. 
  
Emergency Department (ED) 
  
Acute care, hospitals 
  
Interventions/best practice to 
improving care or health  
outcomes. 
  
Interventions which are likely to 
suit the fast-paced ED 
environment and clinical 
processes. 
Prevalence and incidence of 
cognitive impairment in the 
older ED population 
  
Outcomes of older persons with 
cognitive impairment not 
associated with interventions. 
  
Cognitive screening tools not 
tested in ED setting or acute 
care 
  
Diagnosis and long term 
treatment of dementia to 
improve long term outcomes, 
  
Endurance of interventions 
exceeding the maximum length 
of ED stay of older patients; 
approximately 24 hours. 
Table 1: Inclusion and exclusion criteria 
KEY POINTS 
 This paper aimed to review the research-based 
literature to identify care practices that meet the 
specific care needs of the older ED population 
with cognitive impairment.  
 The literature outlines a number of strategies to 
improve quality of care for older ED patients with 
cognitive impairment, including interventions to 
improve cognitive impairment recognition and 
clinical approaches to reduce falls and both 
delirium incidence and prevalence. 
 Supplemental studies carried out in acute care 
settings regarding prevention of delirium, 
especially for those with hip fractures, were also 
relevant. Intervention studies that reduced 
behavioural symptoms, and improved patient 
comfort and nutritional intake in hospitalised older 
persons with dementia, were also identified. 
 There is little research carried out to identify how 
to care for older persons with cognitive 
impairment in emergency settings. A well 
designed research agenda for improving 
emergency care to meet the specific care needs 
of this increasing ED population is warranted. 
 
Table 2: Cognitive screening tools tested in older ED patients 
Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. Ann Intern Med. 151 (4). 
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QUALITY OF CARE OF OLDER PEOPLE WITH COGNITIVE IMPAIRMENT
PRESENTING TO EMERGENCY DEPARTMENTS: THE EDQ-CARE STUDY
Table 1. Adherence to cognitive assessment based on quality indicators for older    
ED patients
 Introduction
For many years ED providers have realised that older patients are 
not optimally served in the fast-paced environment of emergency 
departments. Due  to older persons’ specific characteristics and 
needs, the process of making a definitive diagnosis, an appropriate 
care plan, and a thoughtful comprehensive discharge plan, may be 
a great challenge. Particular concerns have been raised about the 
quality of care of older persons with cognitive impairment, including 
recognition of the cognitive issue itself. Although cognitive 
impairment is highly prevalent, there is evidence that ED providers 
do not screen routinely for cognitive issues.  
The aim of this study was to investigate the current documentation 
performance of cognition in older ED patients presenting at two 
Australian EDs. Additionally we assessed the quality in caring for 
older persons with identified cognitive impairment according to 
quality indicators for cognitive assessment. 
Linda Schnitker1, Melinda Martin-Khan1, Ellen Burkett 2, Elizabeth Beattie3, Len Gray1
1 Centre for Research In Geriatric Medicine, The University of Queensland, 
Woolloongabba, QLD.
2 The Princess Alexandra Hospital, Emergency Service, Woolloongabba, 
QLD. 
3 School of Nursing, Queensland University of Technology, Kelvin Grove, 
QLD.
Summary
Introduction – Cognitive impairment is not always recognised in older emergency department  (ED) patients, potentially resulting 
in inappropriate assessments, treatments, and unfavourable outcomes. Identification of cognitive impairment is key to delivering
quality of care. This study aimed to investigate ED providers’ performance in documentation on cognition, and associated quality
of care in older ED patients with identified cognitive impairment. 
Methods – 273 Older patients’ medical records were reviewed. This chart audit was carried out to assess the extent to which 
cognitive status was recorded by ED providers. Quality of care associated with cognitive impairment was evaluated through the
use of published geriatric emergency quality indicators for cognitive assessment. 
Results – Documentation on cognitive impairment in medical records was poor. Approximately fifty percent of the sample had no 
evidence of a cognitive assessment . If documentation was available, the majority had written information about alertness and
orientation, a formal screen was used in  approximately 16% of the cases. No formal delirium screen was performed for any 
patient. Almost 20% of the sample had evidence of cognitive impairment. Half of the patients, who screened positively for 
cognitive issues in the ED for the first time, were sent home; approximately 60% of them did not receive a referral for outpatient 
evaluation of the identified cognitive problem. In the majority of patients, there was no documentation available on pre-morbid 
cognitive functioning. Therefore, information on acute change in mental status, a criterion to diagnose delirium, was not available.   
Conclusion – A systematic approach to screening cognitive functioning as standard care for older patients in EDs is essential to 
deliver quality of care and may improve recognition of cognitive impairment, especially delirium, and may improve outcomes.
 Methods
This descriptive exploratory study was conducted using a 
retrospective review of medical records involving a sample of 273 
older patients aged 75 years and over  who presented to the 
emergency services of two public Australian hospitals between 
October 2009 and April 2010. 
The definition of ‘identified cognitive impairment’ was any 
documentation relating to impaired cognition, such as the Glasgow 
Coma Scale (GCS) score, abnormal orientation, impaired memory, 
inappropriate behaviour, dementia, delirium hallucination, delusions, 
acute mental status change, or confusional state. 
Process quality indicators for cognitive assessment measures were 
incorporated into a paper-based version of a chart-abstraction tool, 
which the research team revised until consensus regarding scoring 
was reached. The geriatric emergency care quality indicators were 
defined in relation to denominator and numerator. The quality 
indicators were used to adjudicate on the quality of care given to 
older ED patients. After training in the auditing process and 
calculation of the chart-abstraction tool’s reliability coefficient 
(к=1.0), one author [LS] assessed the medical documentation of all 
selected patients.
 Conclusion  
Cognitive impairment in the older ED population is common; however 
poor screening on cognitive issues influences the associated quality of 
care since the impairment may not be identified. Implementation of 
cognitive screening with a quick valid screening tool in the older ED 
population as standard practice is likely to improve the quality of care 
and should be championed. Nevertheless even if documentation on 
cognitive issues is available, the quality indicators for cognitive 
assessment, which may need some defining, indicate that the majority 
of older patients with cognitive issues do not receive optimal care. 
Further research is needed to identify if cognitive screening as standard 
practice will increase the awareness of ED providers, improve quality of 
care and more importantly achieves significant improved health 
outcomes in our older ED population. 
 Results
There was reference to cognitive function in 51.3% (n= 142) of the 
cases (Figure 1). Fifty-four patients were considered to have cognitive 
impairment. The approaches to determine cognitive functioning were 
mostly informal, such as written notes regarding alertness or 
orientation. Formal screening was only carried out if there was an 
informal identification of impaired cognitive function. A delirium 
screening tool was absent from all patient’s medical records. 
Text of Quality Indicator QIs 
Triggered
n
QIs 
Passed
QIs 
Passed
%
IF an older adult presents to an ED, 
THEN the ED provider should carry out 
and document a cognitive assessment 
(such as an indication of level of 
alertness and orientation or an indication 
of abnormal or intact cognitive status) or 
document why a cognitive assessment 
did not occur. 
277 142# 51.3%
IF an older adult presents to an ED and 
is found to have cognitive impairment, 
THEN an ED care provider should 
document whether there has been an 
acute change in mental status from 
baseline (or document an attempt to do 
so).
54 6 11.1%
If an older adult presenting to an ED is 
found to have cognitive impairment that 
is a change from baseline and is 
discharged home, THEN the ED provider 
should document the following:
1. Support in the home environment to 
manage the patient’s care
2. A plan for medical follow-up.
0
0
-
-
-
-
IF an older adult presenting to an ED is 
1) found to have an abnormal mental 
status, 2) has no change in mental 
status from baseline*, and 3) is 
discharged home, THEN the ED provider 
should document whether there has 
been previous recognition or diagnosis 
of an abnormal mental status by another 
health care provider (or document an 
unsuccessful attempt to determine this).
26 11 42.3%
IF an older adult presenting to an ED 1) 
is found to have an abnormal mental 
status that had not been previously 
recognised or diagnosed by another 
health care provider, 2) has no change in 
mental status from baseline, and 3) is 
discharged home, THEN a referral for 
outpatient evaluation of the cognitive 
impairment should be documented.
21 9 42.9%
# Excluding cases n=8 with a reason why cognitive assessment did not occur
* Based on written evidence in medical records that the identified cognitive impairment 
has not changed from baseline and patients with cognitive impairment without any 
assessment or written evidence of pre-morbid cognitive functioning. 
277 ED Presentations
n=135 (48.7%)
NO documentation in medical 
record on cognition identified
n=142 (51.3%)
Documentation in medical record 
on cognition available
n=22 (15.5%)
Formal screener utilised
n=120 (84.5%)
Informal approach 
utilised.
NO formal delirium 
screen utilised
Figure 1: Documentation on mental status in older ED patients
A set of six process indicators for geriatric emergency carea concerning 
cognitive assessment were evaluated in medical record analysis. 
Compliance to the indicators, based on available documentation on 
cognition in the medical record, is shown in Table 1. 
Contact: Linda Schnitker, l.schnitker@uq.edu.au.
a Terrell KM, Hustey FM, Hwang U, Gerson LW, Wenger NS, Miller DK. 
Quality indicators for geriatric emergency care. Acad Emerg Med. 2009 
May;16(5):441-9.
The Nell Williams Unit, the Royal Hobart Hospital’s Emergency Department
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METHODOLOGY FOR DEVELOPING QUALITY MEASURES FOR THE CARE OF OLDER 
ED PATIENTS  WITH COGNITIVE IMPAIRMENT 
 
 
 
 Introduction 
  
This poster presents the methodology utilised to develop quality 
measures for the care of older people with cognitive impairment 
presenting to emergency departments (ED).  
 
Older people constitute an increasing proportion of the 
emergency department  (ED) population. As the general 
population is ageing, there will be an increased prevalence of 
syndromes affecting cognition in older ED patients. Therefore, it 
is timely that consideration is given to the quality of care received 
by older persons with cognitive impairment in emergency 
departments.  
 
This multi-method project will develop a suite of quality indicators 
focused on the care of the older ED population with cognitive 
impairment. 
 
L. Schnitker1, M. Martin-Khan1,2, E. Burkett3, E. Beattie4, R. Jones5, L. Gray1,2 
1 The Centre for Research in Geriatric Medicine, The University of Queensland, 2 Centre for Online Health, The University of Queensland, 3 Princess Alexandra Hospital, Department of Emergency Medicine,  
4 School of Nursing and Midwifery, Queensland University of Technology, 5 Hebrew SeniorLife, Institute for Aging Research, Harvard Medical School  
      
  
Method  
 
The methodology developing quality measures for the care of 
older ED patients with cognitive impairment was organised in 
three phases (Figure 1).  
 
First, a systematic process of evaluation of academic literature  
supplemented by expert opinion was completed (Phase 1). 
Second, field testing was undertaken (Phase 2). The final step in 
this project was the evaluation of the preliminary indicators, as 
scored by the data from the field study, by expert panellists 
(Phase 3).   
 
 
Phase 1: Combining Evidence with 
Expert Opinion 
 
The scientific literature was evaluated systematically to address 
the following core concept areas: 
1. Negative health outcomes and adverse events in older 
persons presenting to EDs 
2. Descriptors of best practice in assessment and management 
of geriatric ED patients with cognitive impairment, in terms of 
process, environment, and structure, including strength of 
relationship of each to health outcomes. 
3. Existing quality measures for older people in ED and, where 
relevant, non-ED settings. 
 
Strategies for systematic review of scientific literature were 
followed for each core concept.  This included: 
1) the identification of relevant MeSH / search terms;  
2) a search of the peer-reviewed and gray literature; and  
3) a hand search of bibliography and reference lists.   
 
Using the identified literature, a preliminary list of potential quality 
indicators was formulated and distributed to an expert panel for 
review to initiate discussion at the first expert panel meeting. 
 
The expert panel involved geriatricians, geriatric and psycho-
geriatric nurses, ED physicians, emergency nurses, allied health 
professionals, geriatric medicine and nursing researchers, 
consumer representatives of people with dementia and policy 
makers. The panellists conceptualised a set of preliminary quality 
indicators. 
 
 
Phase 2: Field Study 
 
A multi-centre (N=8) prospective observational cohort study 
testing the quality indicators selected in Phase 1 was carried out. 
Data collection methods included: 
 
 Direct patient assessments during the ED visit. Data of 577
 older ED patients (of which up to 40% may have some 
 form of cognitive impairment) were collected. 
Phone follow-up of patients at day 7 and 28 post ED visit. 
Chart reviews 
Site visits, including assessing physical layout, equipment, 
 staffing levels and policies and procedures (picture 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Conclusion  
 
Quality indicators are quantitative measures that can be utilised to 
evaluate the quality of clinical, administrative and support tasks that 
influence patient outcomes. Quality indicators allow levels of 
performance to be determined and, as part of a quality management 
system, provide opportunity for benchmarking and improved care 
delivery.  
 
The development of well-selected and validated quality indicators 
will allow appropriate targeting of resources (financial, education or 
quality management) in areas with maximum potential for quality 
improvement.  
 
Assessment of emergency care by applying resultant quality 
indicators may assist in identify quality gaps in caring for older 
persons with cognitive impairment and will subsequently guide 
quality improvement strategies.   
 
  
Contact: l.schnitker@uq.edu.au. 
KEY POINTS 
To contribute to the improvement of the 
 quality of emergency care of elders with 
 cognitive  impairment, this project develops 
 an evidence based suite of quality indicators. 
An assessment of eight Australian emergency 
 settings was performed by comparing 
 current emergency care, including ED 
 processes, structure and patient 
 outcomes, against available scientific 
 evidence supplemented with expert 
 opinion. Initial indicators, along with the  data 
 from the field study, were evaluated by an 
 expert panel.  
Following a formal voting process, a final 
 indicator suite, including structural,  process 
 and outcome measures, for the care of older 
 ED population with cognitive impairment was 
 established. 
This comprehensive set of indicators will allow 
 measuring quality of  emergency care of 
 older people with cognitive impairment. 
 Subsequently this will enable a more 
 targeted response to improving quality of 
 care of this ever increasing ED 
 population.  
Picture 1: Assessment of the ED environment searching for elderly friendly design 
elements. 
 
Evaluation of measures in clinical practice was utilised to identify 
whether the initial quality indicators were: 
Valid - the capacity to predict outcomes and discriminate 
between variation within and between sites 
Acceptable - acceptable to both those being assessed and those 
undertaking the assessment 
Feasible – readily available and easy to collect 
Reliable - able to minimise measurement errors  
Sensitive to change - the capacity to detect changes in quality of 
care  
 
 
PHASE 1 
- Systematic review of literature: 
• Profile of older persons  presenting to ED 
• Descriptors of best practice in ED management of 
older persons 
• Existing Quality Indicators (QIs) for older persons 
• Quality management in ED  
- List of care domains from which QIs to be sourced. 
- Synthesis of the literature and potential QIs 
- Development of preliminary QI by Expert Panel: 
•Consideration of care domains 
•Definition of preliminary QIs 
•Recommendations for data collection methodology 
PHASE 2 
- Testing preliminary QIs in a prospective 
observational multi-centre cohort 
- Analysis and scoring of preliminary QIs: 
• Structure 
• Process 
• Outcome 
PHASE 3 
- Expert panel generation of QI with final definitions 
and scoring rules: 
• Review of preliminary QIs and relevant field study 
data 
• Modify QIs as required 
• Finalise QIs that will be taken to voting stage 
- Finalisation of QI suite: 
• Two voting rounds 
• Teleconference for discussion between voting 
rounds 
• Outcome of voting decided by decision rules 
identified a priori 
 
Phase 3: Consensus Voting 
 
This phase comprised: 
1) The latter stages of analysis of results of the field study; 
2) Preparation of reports to inform the expert panel;  
3) A (second) workshop to consider the findings of the field study; 
4) Assembly of the final quality indicator set.  
 
A formal procedure including two rounds of anonymous ratings on a 
risk-benefit scale with a face-to-face discussion occurring between 
rounds, for selection of the final quality indicators was incorporated 
into the expert panel deliberations.  
 
Figure 1: Schematic study overview 
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London is now officially the
world’s first dementia-friendly
capital city, but closer to home,
funding for two NSW projects
will support moves to make
Australia more dementia
friendly.
NSW Minister for Ageing and
Disability Services John Ajaka
recently announced $10,000
funding to support research into
how Port Macquarie-Hastings’
public places and residences can
become more accessible and safe
for people with dementia, with
the aim of making it NSW’s first
dementia-friendly town. The
research will be conducted by
Southern Cross University.
In Wollongong, a
multidisciplinary team from the
University of Wollongong
(UOW) has been awarded
$15,000 ‘seed funding’ to work
in partnership with Alzheimer’s
Australia in 2014 to help
support the development of a
dementia-friendly nation.
The funding from the UOW’s
new Global Challenges Program
will see the team work with
Alzheimer’s Australia to
develop an action-research
model to guide the
implementation and evaluation
of the Alzheimer’s Australia
‘Dementia Friendly
Communities and
Organisations’ initiative.
It was one of 10 projects to
receive ‘seed funding’ from the
Global Challenges Program,
launched in July 2013. It is a
research initiative designed to
harness the expertise of world-
class researchers to solve
complex, real-world problems –
to transform lives and regions.
Funding for dementia-friendly communities
Alzheimer’s Australia has
called for urgent action to
improve the quality of
residential aged care, after a
report found residents in some
facilities are subjected to
physical or psychological
abuse.
AA National President Ita
Buttrose released the report,
Quality of residential aged care:
the consumer perspective, at the
Aged and Community
Services Australia Conference
in Melbourne in November.
“What worries me is that a
minority of facilities are not
providing good care and that
residents are not being
respected and, in some cases,
are subjected to physical or
psychological abuse,” she said.
“[The report] proposes
strategies that aim to bring
providers, staff and consumers
together to address the
systemic issues in the aged
care system that have led to
breakdowns in quality care.” 
AA Dementia Advisory
Committee Chair Kate Swaffer
said: “We have to question
why people in residential care
are being involuntarily
restrained either in secure
locked units, or with abuse or
overuse of physical and or
pharmacological restraints”. 
To read the full report go to:
www.fightdementia.org.au
‘Urgent action needed’ to
improve residential care
A research project investigating
dementia risk reduction took out
Most Outstanding Poster
Presentation at the recent DCRC
National Dementia Research
Forum in Brisbane.
Researchers Dr Elodie
O’Conner, Dr Maree Farrow and
Dr Chris Hatherly, from
Alzheimer’s Australia, won
Overall Most Outstand -
ing Poster at the conference with
their presentation titled:
Perceptions and knowledge of
dementia risk reduction following
four-week eHealth interventions.
The poster, designed by Dr
O’Connor, reported the
preliminary results from the
team’s project evaluating the
benefits of internet and
smartphone app resources
developed by Alzheimer’s
Australia to encourage brain-
healthy behaviour. It revealed
that after four weeks using the
eHealth tools, participants’
knowledge of dementia risk
factors improved and they felt
better equipped and more
motivated to change their
behaviour to reduce their
dementia risk. 
The poster was one of 31
entries from researchers and
clinicians presenting some of the
latest studies on a range of
dementia care topics.
The University of Tasmania
team of Dr Juanita Westbury, Dr
Sharon Andrews, Donnamay
Brown and Lisa Stanton won the
Outstanding Knowledge
Translation Poster category with
their presentation titled:
Promoting multidisciplinary
management of challenging
behaviour in nursing homes. This
study found: the key barrier to
using non-pharmacological
strategies to manage challenging
behaviour is insufficient
resources; nursing staff
education about psychotropic
medication is urgently needed;
and clear role definitions are
recommended to facilitate
optimal management. 
The Outstanding Student
Poster looked at the
methodology used to develop
quality measures for the care of
older people with a cognitive
impairment presenting to
emergency departments. The set
of indicators developed by the
team will allow the quality of
emergency care to be measured
and a more targeted response to
improving quality of care. The
team comprised: Linda
Schnitker (University of
Queensland), Dr Melinda
Martin-Khan (UQ), Dr Ellen
Burkett (Princess Alexandra
Hospital), Professor Elizabeth
Beattie (QUT), Dr Richard Jones
(Institute of Ageing Research,
US) and Dr Leonard Gray (UQ). 
The two runners-up in the
Outstanding Poster category
were: 
1. Enhancing quality of life of people
with dementia: Knowledge transfer
and training of healthcare
professionals by Associate
Professor Christine Neville (UQ);
Professor Mary Mittelman (New
York University); Dr Theresa
Scott (UQ); Prof Elizabeth Beattie
(QUT); Associate Professor
Deborah Parker (UQ). This
research is developing
specialised counselling training
for Australian community
healthcare workers and carers
based on the New York
University Caregiver
Intervention – a proven
dementia carer support
program.
2. CLAN-D (Collaborative
Learning Action Network –
Dementia): enhancing evidence-
based practice in aged care by Jan
Skinner (formerly Griffith
University) and Professor
Wendy Moyle, Dr Lorraine
Venturato and Catherine
Heffernan (all Griffith
University). The project aims to
enhance links between clinicians,
educators and researchers;
support research translation/
practice development activities;
and facilitate staff engagement in
professional development
activities.
Latest research on show
Dr Elodie O’Connor (centre) receives the award for Most
Outstanding Poster Presentation at the DCRC forum
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EDQI STUDY DEFINITIONS  
The following definitions have been used throughout this document.  
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Policy A statement of 
principles that 
mandate or prioritize 
the performance of 
activities to achieve 
institutional goals 
Adoption of definition from WHO 
http://www.who.int/topics/health_policy/en/ 
 
Procedure “A recommended set 
of practices (generally 
sequential) developed 
to support consistency 
and quality in the 
performance of an 
activity or delivery of a 
service” 
http://www.health.qld.gov.au/qhpolicy/default.asp  
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BEHAVIOURAL SYMPTOMS 
Group 
Cognition 
Call Sign 
UQEMCOG102 
Indicator Label  
Response to acute behavior disturbance of older persons 
DESCRIPTION 
UQEMCOG102:   The ED has a policy or procedure for assessment & management of 
behavioural symptoms, with specific reference to older persons with 
cognitive impairment 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of ED sites with a policy or procedure for assessment and management of behavioural 
symptoms, with a specific reference to older persons with cognitive impairment 
QI DENOMINATOR 
Total number of ED sites with a response value 
 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following structural quality indicator:  
“The ED has a policy or procedure for assessment & management of behavioural symptoms, with 
 specific reference to older  persons”.  
 
This QI triggers 3 out of the 8 hospitals (37.5%). The expert panel agreed to the importance of having 
a policy regarding the assessment and management of behavioural symptoms in older persons with 
cognitive impairment. The panel did not suggest any changes to this quality indicator.   
  
 
 
 
 Project Title 6 
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG102 8 3 37.5% 
 
 
EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Assessment and 
management of 
behavioural 
symptoms 
A reference within a policy or procedure that 
guides the ED provider in the evaluation and 
treatment of behavioural symptoms, such as 
pacing, yelling, agitation, in older persons with 
cognitive impairment presenting to emergency 
departments 
EDQI Definition 
COLLECTION QUESTION/S 
170 ED POLICY ON ASSESSMENT 
& MANAGEMENT OF 
PATIENTS WITH ACUTE 
BEHAVIORAL DISTURBANCE 
WITH SPECIFIC REFERENCE 
TO OLDER PERSONS? 
YES (MAKE COPY)  NO  
Does the policy make specific mention of the following: 
i. assessment 
YES  NO  
ii. management 
YES  NO  
iii. evidence of escalation process 
YES  NO  
iv. Different approach recommended for older persons 
YES  NO  
v. staff to be involved noted: 
medical 
Triggered Policy Procedure Process
Process Match 
Policy/Procedure
Audit in Place
1 1 0 1 1 1 1
2 1 0 1 1 1 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 0 0 0 DNA 0 0
6 1 0 1 1 1 0
7 0 0 0 0 0 0
8 0 0 0 0 0 0
TOTAL: 3 0 3 3 3 1
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YES  NO  
consultant 
YES  NO  
nursing 
YES  NO  
security 
YES  NO  
171 PROCEDURE ON 
ASSESSMENT & 
MANAGEMENT OF 
PATIENTS WITH ACUTE 
BEHAVIORAL DISTURBANCE 
SPECIFIC REFERENCE TO 
OLDER PERSONS? 
YES (MAKE COPY)  NO  
 
172 WHAT PROCESS DOES THIS 
ED EMPLOY FOR 
ASSESSMENT & 
MANAGEMENT OF 
PATIENTS WITH ACUTE 
BEHAVIORAL DISTURBANCE 
SPECIFIC REFERENCE TO 
OLDER PERSONS? 
 
 
 
 
173 DOES THE PROCESS OF 
ASSESSMENT & 
MANAGEMENT OF OLDER 
PATIENTS WITH ACUTE 
BEHAVIORAL DISTURBANCE 
MATCH THE RELEVANT 
POLICY? 
YES  NO  
174 AUDIT PROCESS FOR 
ASSESSMENT & 
MANAGEMENT OF OLDER 
PATIENTS WITH ACUTE 
BEHAVIORAL 
DISTURBANCE? 
YES (MAKE COPY)  NO  
IF YES,  
DATE OF LAST AUDIT PROCESS ASSESSMENT & MANAGEMENT OF OLDER PATIENTS 
WITH ACUTE BEHAVIORAL DISTURBANCE? 
 / /  
 
  
 
 
 
 Project Title 8 
DELIRIUM 
Group 
Cognition 
Call Sign 
UQEMCOG103A 
Indicator Label  
Delirium prevention 
DESCRIPTION 
UQEMCOG103A:   The ED has a policy or procedure outlining delirium prevention strategies, 
including the assessment of patient’s delirium risk factors  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR  
Number of EDs with a policy or procedure outlining delirium prevention strategies, including the 
assessment of patients’ delirium risk factors 
QI DENOMINATOR  
Total number of ED sites with a response value 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the next structural quality indicator:  
 “The ED has a policy or procedure outlining delirium prevention strategies.” 
This QI triggers 3 out of the 7 hospitals (42.8%). The expert panel was in favour of this quality 
indicator concerning outlining delirium prevention strategies in a policy or procedure, especially 
measuring this as structural element of quality of care (as an alternative to process). It was 
suggested to include a reference in the policy or procedure regarding the assessment of risk factors 
of delirium (such as cognitive impairment, old age).  
The panel voted on the following quality indicator: 
“The ED has a policy or procedure outlining delirium prevention strategies, including the assessment 
of patient’s delirium risk factors” 
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG103A 7 3 42.8% 
 
 
EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Delirium prevention 
strategies 
A reference within a policy or procedure that 
guides the ED provider in primary and 
secondary prevention of delirium.  
EDQI Definition 
COLLECTION QUESTION/S 
175 ED POLICY ON DELIRIUM RISK REDUCTION? 
YES (MAKE COPY)  NO  
176 PROCEDURE ON DELIRIUM RISK 
REDUCTION? 
YES (MAKE COPY)  NO  
 
177 WHAT PROCESS DOES THIS ED EMPLOY FOR 
DELIRIUM RISK REDUCTION? 
 
178 DOES THE PROCESS OF DELIRIUM RISK 
REDUCTION MATCH THE RELEVANT 
POLICY? YES  NO  
 
  
Triggered Policy Procedure Process
Process Match 
Policy/Procedure
1 1 0 1 1 0
2 1 1 1 1 0
3 1 0 1 1 1
4 0 0 0 1 0
5 0 DNA 0 1 0
6 0 DNA 0 DNA 0
7 0 DNA 0 DNA 0
8 EXCLUDED DNA DNA DNA DNA
TOTAL: 3 1 3 5 1
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PROXY INVOLVEMENT 
Group 
Cognition 
Call Sign 
UQEMCOG107 
Indicator Label  
Access to Family/Carers 
DESCRIPTION 
UQEMCOG107:   The ED has a policy or procedure outlining the management of older people 
with cognitive impairment during the ED episode of care  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of EDs with policies or procedures defining the management of older persons with cognitive 
impairment  
QI triggers if the hospital has a policy or procedure on the element: 
 Management of patients with cognitive impairment 
QI DENOMINATOR 
Total number of ED sites with a response value 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The expert panel considered the next structural quality indicator: 
“The ED has a policy or procedure for the management of older persons with cognitive impairment 
and their carers, including the need for carers to take part in the presentation, and the assessment 
of carer’ stress.” 
The panel debated whether this quality indicator should be divided in two QIs:  1) a QI relevant for 
the management of older people with cognitive impairment during their ED episode of care and 2) a 
QI applicable for patients’ carers. 
The quality indicator was split in: UQEMCOG107 and UQEMCOG907.  UQEMCOG107 is described on 
this page.  This QI triggers 2 out of the 8 hospitals (25%).  The panel spoke favorably about both QIs.  
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG107 8 2 25% 
 
 
DATA DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Management of 
older persons with 
cognitive impairment  
in the emergency 
department 
 
 
A reference within the policy or procedure that 
guides the ED provider in managing older persons 
with cognitive impairment.  
EDQI Definition 
COLLECTION QUESTION/S 
220 ED POLICY FOR MANAGEMENT OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
221 ED PROCEDURE FOR MANAGEMENT OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
 
230 ED POLICY FOR NOTIFYING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
Triggered 
Management of Patients 
with Cognitive Impairment
1 0 0
2 1 1
3 0 0
4 0 0
5 0 0
6 1 1
7 0 0
8 0 0
TOTAL: 2 2
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231 ED PROCEDURE FOR NOTIFYING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
 
235 ED POLICY FOR INVOLVING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
236 ED PROCEDURE FOR INVOLVING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
 
473 ED POLICY REFERRING TO NEED TO ASSESS CARER 
STRESS? 
YES (MAKE COPY)  NO  
 
474 ED PROCEDURE REFERRING TO THE NEED TO ASSESS 
CARER STRESS? 
YES (MAKE COPY)  NO  
 
 
  
 
 
 
 Project Title 13 
PROXY INVOLVEMENT 
Group 
Cognition 
Call Sign 
UQEMCOG907 
Indicator Label  
Access to Family/Carers 
DESCRIPTION 
UQEMCOG907:   The ED has a policy or procedure addressing issues relevant to carers of older 
persons with cognitive impairment, encompassing the need to include the 
carer in the ED episode of care  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of EDs with policies or procedures defining issues relevant to carers of older persons with 
cognitive impairment. 
QI triggers if the hospital has a policy or procedure on all two elements: 
 Involvement of carers in presentation AND 
 Assessment of carer stress 
QI DENOMINATOR 
Total number of ED sites with a response value 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
This was a newly created QI based on the division of UQEMCOG107 (described above).  This QI 
triggers in 1 of 8 hospitals (12.5%).  It is focused on the needs of carers.   The panel was in favour of 
this newly defined QI.  
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG107 8 1 12.5% 
 
DATA DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Management of 
older persons with 
cognitive impairment  
in the emergency 
department 
A reference within the policy or procedure that 
guides the ED provider in managing older persons 
with cognitive impairment and their carers in the 
emergency department, including the involvement of 
the carer in the presentation and the assessment of 
the carer’s emotional and physical strain of 
caregiving.  
EDQI Definition 
COLLECTION QUESTION/S 
220 ED POLICY FOR MANAGEMENT OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
221 ED PROCEDURE FOR MANAGEMENT OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
 
230 ED POLICY FOR NOTIFYING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
231 ED PROCEDURE FOR NOTIFYING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
 
Triggered 
Involving Carer in ED 
Presentation
Assessment of Carer Stress
1 0 0 0
2 0 1 DNA
3 0 1 0
4 0 0 0
5 0 0 0
6 1 1 1
7 0 0 0
8 0 0 1
TOTAL: 1 3 2
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235 ED POLICY FOR INVOLVING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
236 ED PROCEDURE FOR INVOLVING FAMILY OF COGNITIVELY 
IMPAIRED PATIENTS IN ED? 
YES (MAKE COPY)  NO  
 
473 ED POLICY REFERRING TO NEED TO ASSESS CARER 
STRESS? 
YES (MAKE COPY)  NO  
 
474 ED PROCEDURE REFERRING TO THE NEED TO ASSESS 
CARER STRESS? 
YES (MAKE COPY)  NO  
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 PAIN ASSESSMENT 
Group 
Cognition 
Call Sign 
UQEMASS101B 
Indicator Label  
Assessment and management of pain 
DESCRIPTION 
UQEMASS101B: The ED has a policy or procedure that reference specifically to pain assessment and 
management for older persons with cognitive impairment or non-
communicative patients.  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
COLLECTION METHOD 
Site Visit 
QI NUMERATOR 
Number of EDs sites that have a policy or procedure regarding pain assessment, including those for 
use in older persons with cognitive impairment or non-communicative patients, and pain 
management 
QI Triggers if the site has: 
 Policy or procedure for use of a observational pain tool; AND 
 Use of a pain tool for cognitively impaired; OR non-communicative patients 
 Policy or procedure concerning pain management 
QI DENOMINATOR 
Total number of ED sites with a response value 
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EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The expert panel discussed the following quality indicator  
 “The ED has a policy or procedure encompassing the use of validated methods of pain assessment, 
including those for use in older persons with cognitive impairment or non-communicative patients.” 
This QI trigger in 3 out of 7 hospitals (42.9%).  The panel decided to broaden the QI to pain 
assessment and management of older persons with cognitive impairment during their ED episode of 
care. The data from the field study was reviewed and we found that all hosptials had a reference to 
pain management in their policy or procedure. The panelists discussed whether it was relevant to 
use the word ‘validated’ in this QI, as there is limited evidence derived from older persons with 
cognitive impairment in the ED setting. The QI was reworded to the following: 
“The ED has a policy or procedure that references specifically to pain assessment and management 
for older persons with cognitive impairment.”  
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS101B 7 3 42.9% 
 
  Policy or Procedure on Each Element 
  Triggered  
Use of Pain 
Tool 
Pain 
Management 
Use of Pain 
Tool  in 
cognitively 
impaired 
Use of Pain Tool in 
non-
communicative 
patients 
1 Excluded DNA 1 0 0 
2 0 0 1 0 0 
3 1 1 1 1 1 
4 0 0 1 0 0 
5 1 1 1 1 1 
6 0 1 1 0 0 
7 0 0 1 1 1 
8 1 1 1 1 1 
TOTAL: 3 4 8 4 4 
 
EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Validated methods of 
pain assessment in older 
persons with cognitive 
A reference within a policy or procedure that 
guides the ED provider in the assessment and 
management of pain in older persons with 
EDQI Definition 
 
 
 
 Project Title 18 
impairment or non-
communicative patients. 
cognitive impairment or non-communicative 
older ED patients.  
 
COLLECTION QUESTION/S 
 
407 ED POLICY PRESCRIBING USE OF A VALIDATED TOOL FOR 
PAIN ASSESSMENT? 
YES (MAKE COPY)  NO  
408 PROCEDURE ON PRESCRIBING USE OF A VALIDATED 
TOOL FOR PAIN ASSESSMENT? 
YES (MAKE COPY)  NO  
 
411 ED POLICY PRESCRIBING USE OF A PAIN TOOL FOR 
ASSESSMENT OF PAIN IN COGNITIVELY IMPAIRED? 
YES (MAKE COPY)  NO  
IF YES, IS THIS TOOL VALIDATED FOR USE IN THE 
COGNITIVELY IMPAIRED? 
YES  NO  
 
412 PROCEDURE ON PRESCRIBING USE OF A PAIN TOOL FOR 
ASSESSMENT OF PAIN IN COGNITIVELY IMPAIRED? 
YES (MAKE COPY)  NO  
 
416 ED POLICY PRESCRIBING USE OF A PAIN TOOL FOR 
ASSESSMENT OF PAIN IN NON-COMMUNICATIVE 
PATIENTS? YES (MAKE COPY)  NO  
IF YES, IS THIS TOOL VALIDATED FOR USE IN THE NON-
COMMUNICATIVE PATIENT? 
YES  NO  
 
417 PROCEDURE ON PRESCRIBING USE OF A PAIN TOOL FOR 
ASSESSMENT OF PAIN IN NON-COMMUNICATIVE 
PATIENTS? YES (MAKE COPY)  NO  
 
 
  
 
 
 
 Project Title 19 
TRANSITIONAL COMMUNICATION ON DISCHARGE 
Group 
Cognition 
Call Sign 
UQEMTRA101 
Indicator Label  
Discharge letter to primary care physician 
DESCRIPTION 
UQEMTRA101:   The ED has a policy or procedure to optimize compliance with medication for 
older persons following ED discharge  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of EDs with a policy or procedure for optimising compliance with medication for older 
people following discharge  
QI DENOMINATOR 
Total number of ED sites with a response value 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panelists considered the following structural quality indicator: 
“The ED has a policy or procedure to optimise compliance with medication for older persons with 
cognitive impairment following ED discharge” 
Based on our original data (including patients with CI), the QI triggered in 3 of 8 hospitals (37.5%).  
The panel discussed that optimizing compliance with medication is relevant for the entire older ED 
population. The panel members reworded (deleted ‘with cognitive impairment’) and voted on the 
resulting quality indicator: 
“The ED has a policy or procedure to optimise compliance with medication for older persons 
following ED discharge” 
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMTRA101 8 3 37.5% 
 
 
EDQI STUDY DEFINITIONS 
 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Optimizing 
compliance with 
medication for older 
people 
A reference within a policy or procedure that 
guides the ED provider in optimizing compliance 
with medication for older people with cognitive 
impairment discharged home.  
EDQI Definition 
COLLECTION QUESTION/S 
 
382 ED POLICY ON PROCESS TO OPTIMIZE COMPLIANCE WITH 
MEDICATIONS ON DISCHARGE OF COGNITIVELY IMPAIRED 
PATIENTS FROM ED? YES (MAKE COPY)  NO  
383 PROCEDURE ON PROCESS TO OPTIMIZE COMPLIANCE WITH 
MEDICATIONS ON DISCHARGE OF COGNITIVELY IMPAIRED 
PATIENTS FROM ED? YES (MAKE COPY)  NO  
 
 
  
Triggered Policy Procedure Process
Process Match 
Policy/Procedure
Audit in Place
1 0 0 0 1 0 1
2 1 0 1 1 1 DNA
3 1 0 1 1 1 1
4 0 0 0 1 0 1
5 0 0 0 DNA 0 DNA
6 0 0 0 0 0 0
7 0 0 0 1 0 DNA
8 1 1 1 1 1 DNA
TOTAL: 3 1 3 6 3 3
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Appendix G  
  
NAME:  
UQEMCOG102
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG103A
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG107
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG907
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMASS101B
Include as an indicator 1 2 3 4 5 6 7 8 9
VOTING ROUND 1 - STRUCTURE COGNITION (EXTERNAL)
The ED has a policy or procedure that references specifically to pain 
assessment and management for older persons with cognitive impairment.  
The ED has a policy or procedure for assessment & management of 
behavioural symptoms, with specific reference to older  persons with 
cognitive impairment
The ED has a policy or procedure outlining delirium prevention strategies, 
including the assessment of patients' delirium risk factors 
The ED has a policy or procedure outlining the management of older people 
with cognitive impairment during the ED episode of care 
The ED has a policy or procedure addressing issues relevant to carers of older 
persons with cognitive impairment, encompassing the need to include the 
carer in the ED episode of care
UQEMTRA101
Include as an indicator 1 2 3 4 5 6 7 8 9
The ED has a policy or procedure to optimize compliance with medication for 
older persons following ED discharge
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OLDER PERSONS PRESENTING TO THE EMERGENCY DEPARTMENT 
The following quality indicators are generalizable to all older persons in the ED. The indicators focus 
on screening for cognitive impairment, the identification of patient’s risk for delirium and delirium 
prevention.  
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COGNITIVE SCREENING 
Group 
Cognition 
Call Sign 
UQEMCOG201 
Indicator Label  
Cognitive assessment 
DESCRIPTION 
UQEMCOG201:    Proportion of older persons where the ED provider carried out a cognitive 
assessment (such as an indication of alertness and orientation or an 
indication of abnormal or intact cognitive status) or documented why a 
cognitive assessment did not occur 
DEVELOPMENT ORIGINS 
Terrell, K.M., F.M. Hustey, U. Hwang, L.W. Gerson, N.S. Wenger, and D.K. Miller, Quality indicators 
for geriatric emergency care. Academic Emergency Medicine, 2009. 16(5): p. 441-449. 
QI NUMERATOR 
Number of older persons where the ED provider carried out and documented a cognitive assessment 
(such as an indication of alertness and orientation or an indication of abnormal or intact cognitive 
status) or documented why a cognitive assessment did not occur  
QI DENOMINATOR 
Number of older persons presenting to ED 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following process quality indicator:  
“Proportion of older persons where the ED provider carried out a cognitive assessment (such as an 
indication of alertness and orientation or an indication of abnormal or intact cognitive status) or 
documented why a cognitive assessment did not occur” 
This is a previously published process quality indicator by Terrell et al. (2009). For this quality 
indicator no scoring rules were supplied by the original developers. Therefore to score this quality 
indicator we defined scoring rules. We stayed close to the wording of the quality indicator (e.g. 
cognitive assessment = indication of alertness AND orientation).  
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After the expert panel prevalence tables were updated. This QI triggers in 243 of the 369 older ED 
patients (66%).  Data shows there was variation in performance between sites. The panel was in 
favour of this quality indicator. The panel did not suggest any changes to this quality indicator 
(because this was a previously published quality indicator), but they did highlight that it had complex 
yet accurate wording. A more straightforward QI would be possible if specific definitions were 
included. The next quality indicator (UQEMCOG211), which was created by the EDQI panel, also 
focuses on cognitive screening in the older ED population.  
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG201 369 243 66% 
 
  
What these data show 
 Only those hospitals that had retrospective data at the time of the panel are included. To accurately 
represent for the panel the prevalence of relevant data for scoring specific to this indicator, only 
patients where the denominator could be scored YES or NO (present or not present) were included in 
the calculation. This prevents misinterpretation caused by missing data. The final quality indicator will 
be reported using appropriate methodology to take into account missing data. This applies to all 
indicators in this set.  
 The number of patients triggering the QI ranges from 14-51, with variation across sites. 
 There is sufficient variation between the numbers triggered for the highest and lowest proportions 
(Mean: 73%; Range: 34% - 100%) 
 This quality indicator is generalizable to all older persons in ED 
 There is potential for improvement in QI outcome across the majority of the hospitals. 
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DATA COLLECTION SHEETS 
COG1 Was a formal assessment of COGNITION undertaken? 1 
2 
YES 
NO 
COG7 Was there a reference to 
ORIENTATION (time, place, 
person) other than in a 
formal cognitive screening 
tool? 
1 ORIENTED  
2 NOT ORIENTED 
3 NO REFERENCE TO ORIENTATION 
COG8 Was there a reference to 
COOPERATION other than in 
a formal cognitive screening 
tool? 
1 COOPERATING  
2 NOT COOPERATING 
3 NO REFERENCE TO COOPERATION 
COG9 Was there a reference to 
ALERTNESS other than in a 
formal cognitive screening 
tool? 
1 ALERT  
2 NOT ALERT  
3 NO REFERENCE TO ALERTNESS 
COG10 Was there a reference to 
ATTENTIVENESS other than 
in a formal cognitive 
screening tool? 
1 ATTENTIVE  
2 NOT ATTENTIVE (POOR ATTENTION) 
3 NO REFERENCE TO ATTENTIVENESS 
COG11 Was there a reference to 
MEMORY other than in a 
formal cognitive screening 
tool? 
1 MEMORY INTACT  
2 IMPAIRED MEMORY  
3 NO REFERENCE TO MEMORY 
 
COG12 Was there a reference to 
UNDERSTANDING OF 
INFORMATION 
COMMUNICATED TO THE 
1 DEMONSTRATES UNDERSTANDING OF INFORMATION  
2 CANNOT UNDERSTAND INFORMATION 
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PATIENT (understanding 
language) other than in a 
formal cognitive screening 
tool? 
3 NO REFERENCE TO UNDERSTANDING 
COG13  Was there a reference to 
MAKING SELF UNDERSTOOD 
(producing language) other 
than in a formal cognitive 
screening tool? 
1 LIMITED IN MAKING CONCRETE REQUESTS (INCOHERENT SPEECH)  
2 DIFFICULTY FINDING WORDS OR FINISHING THOUGHTS 
3 EXPRESSES WITHOUT DIFFICULTY 
4 NO REFERENCE TO MAKING SELF UNDERSTOOD 
COG14 Was there a reference to 
REASONING other than in a 
formal cognitive screening 
tool? 
1 REASONING UNDERSTANDABLE  
2 REASONING NOT UNDERSTANDABLE 
3 
 
NO REFERENCE TO REASONING 
COG15 Was there a reference to 
CAPACITY FOR DECISION 
MAKING other than in a 
formal cognitive screening 
tool? 
1 HAS CAPACITY TO MAKE DECISIONS  
2 LACKS CAPACITY TO MAKE DECISIONS 
3 NO REFERENCE TO CAPACITY FOR DECISION MAKING 
COG16 Was there a reference to 
EXECUTIVE FUNCTION (e.g. 
planning, organising, 
strategising, managing time 
and space) other than in a 
formal cognitive screening 
tool? 
1 HAS CAPACITY TO PLAN/ORGANISE /EXECUTE TASKS  
2 LACKS CAPACITY TO PLAN/ORGANISE / EXECUTE TASKS 
3 NO REFERENCE TO CAPACITY FOR EXECUTIVE FUNCTION 
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COG17 Was there a reference to 
VISUOSPATIAL SKILLS (e.g. 
visual hallucinations, 
analysing and understanding 
space in 2 and 3 dimensions) 
other than in a formal 
cognitive screening tool? 
1 HAS CAPACITY TO UNDERSTAND SPACE IN 2 AND 3 DIMENSIONS  
2 LACKS CAPACITY TO UNDERSTAND SPACE IN 2 AND 3 DIMENSIONS  
3 NO REFERENCE TO CAPACITY FOR VISUOSPATIAL SKILLS 
COG18 Was there a reference to 
CONFUSION other than in a 
formal cognitive screening 
tool? 
1 CONFUSED  
2 NO CONFUSION  
3 NO REFERENCE TO CONFUSION 
COG19 Was there a reference to 
COGNITIVE STATUS other 
than in a formal cognitive 
screening tool? 
1 INTACT COGNITIVE STATUS  
COG20 Was there a stated reason 
why there was no cognitive 
assessment performed? 
1 YES, PLEASE SPECIFY  
2 NO 
3 N/A – COGNITIVE ASSESSMENT PERFORMED 
 SPECIFY:   
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
assessment 
Informal cognitive assessment: 
An indication of alertness AND orientation OR an 
indication of abnormal or intact cognitive status 
 
 
An indication of ATTENTION (e.g. documentation 
regarding arousal, attention, serial 7s, digit span, 
spelling “world” backwards, and recitation of the 
months of the year in reverse order)  AND 
Terrell, K.M., F.M. Hustey, U. 
Hwang, L.W. Gerson, N.S. 
Wenger, and D.K. Miller, 
Quality indicators for geriatric 
emergency care. Academic 
Emergency Medicine, 2009. 
16(5): p. 441-449. 
Young, cognitive assessment of 
older people, BMJ, 2011 
Woodford, Cognitive 
assessment in the elderly: a 
review of clinical methods, QJ 
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ORIENTATION (assessed to time, place and person) 
or COOPERATION, or PRODUCING and 
UNDERSTANDING LANGUAGE (e.g. documentation 
regarding naming, comprehension, repetition, 
reading, writing, acalculia)  or 
MEMORY(documentation regarding sensory 
memory or short-term or long-term memory, 
tested for example through recall of address or 3 
items, memory of recent events), or EXECUTIVE 
FUNCTION (e.g. documentation regarding  
planning, organizing, strategizing, managing time 
and space) , PRAXIS (e.g. documentation regarding 
ideation, motor planning and execution) or 
VISUOSPATIAL SKILLS (e.g. visual hallucinations, 
documentation analyzing and understanding space 
in two and three dimensions, may be tested by 
using clock drawing test) or CONFUSION or 
indication of ABNORMAL or INTACT COGNITIVE 
STATUS. 
Formal cognitive assessment: 
Assessment of cognitive functioning using a 
screening or assessment tool, including but not 
limited to:  
 Mini Mental State Examination (MMSE) 
 Abbreviated Mental Test score (AMT) 
 Abbreviated Mental Test score4 (ATM4) 
 Mental Status Questionnaire (MSQ),  
 The Quick Confusion Scale (QCS),  
 Six Item Screener (SIS),  
 Clock Drawing Test (CDT) 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT),  
 Rowland Universal Dementia Assessment 
Scale (RUDAS),  
 Mini-cog 
 CPS2 
 Memory Impairment Screen (MIS) 
 The Montreal Cognitive Assessment 
(MoCA) 
 The confusion Assessment Method (CAM),  
 Confusion Assessment Method for the ICU 
(CAM-ICU) 
 Intensive Care Delirium Screening Checklist 
(ICDSC) 
Med 2007 
EDQI Definition  
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 Cognitive Test for delirium (CTD) 
 NEECHAM Confusion Scale 
 Delirium Symptom Interview (DSI) 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
(to identify cognitive impairment with or 
without delirium) 
 Other tool for cognitive assessment (to 
identify cognitive impairment with or 
without delirium) 
Why a 
cognitive 
assessment 
did not 
occur 
Documented in medical record: “Cognitive status 
not assessed because …….” or similarly 
documented evidence.  
EDQI Definition 
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Group 
Cognition 
Call Sign 
UQEMCOG211 
Indicator Label  
Cognitive assessment 
DESCRIPTION 
UQEMCOG211:    Proportion of older persons with an ED episode end status of discharged who 
received cognitive screening in the ED 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of older persons with an ED episode end status of discharged where the ED provider 
undertakes an assessment of cognitive function  
 
QI DENOMINATOR 
Number of older persons with an ED episode end status of discharged  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following process quality indicator: 
“Proportion of older persons with an ED episode end status of discharged where the ED provider 
undertakes an assessment of cognitive function” 
This process QI triggers 77 out of the 140 older persons (55%). The panelist discussed what the 
scoring rules should be for ‘cognitive assessment’ (how to score ‘informal’ screening?).  
Wording in the QI was changed from ‘assessment’ to ‘screening’ (panelists decided that ‘assessment’ 
was too formal). Also, the panel was not favourable of the wording ‘the ED provider’ which is now 
has changed to ‘in the ED’. 
There was no consensus regarding what ED staff should do for cognitive screening as a minimum 
Current scoring rule: (screening for ‘attention’ AND (‘orientation’ or another element of cognitive 
functioning) OR utilization of a formal cognitive screening tool). 
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Extensive discussion occurred around the focus of this QI on people who are ‘discharged home’.  
Two key issues arose:  1) What is admission? And 2) The value of being aware of the presence of 
cognitive impairment in all patients, regardless discharge destination. In relation to these two issues: 
1. There was a discussion regarding cognitive screening responsibility in those patients 
admitted to MAPU/ short stay units (or similar wards).  The need to have a universal QI is 
problematic if the QI includes ‘discharged’ as many ED have different ‘admission’ 
classifications.  
2. It was recognized that cognitive screening in ED is desirable early in the ED episode to 
identify whether the patient’s told history is reliable, and for other clinical issues. A QI which 
incorporates ‘at discharge’ infers that the screening will not occur until there is a specific 
decision regarding discharge which may not be timely to inform any clinical care.   
The panelist voted on the following quality indicator – UQEMCOG211 (and a recommended an 
additional QI which removed the ‘discharge’ element – UQEMCOG901): 
“Proportion of older persons with an ED episode end status of discharged who received cognitive 
screening in the ED” 
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG211 140 77 55% 
  
What these data show 
 The number of patients triggering the QI ranges from 6-25, with variation across sites. 
 There is sufficient variation between the numbers triggered for the highest and lowest proportions 
(Mean: 65%; Range: 27% - 100%) 
 This quality indicator is only relevant to patients discharged home directly following their ED episode 
of care. 
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 6 8 32 17 22 37   18 
NUM 6 8 9 9 6 25   14 
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 There is potential for improvement in QI outcome across most hospitals. 
Additional prevalence data: 
The prospective data indicates that of the older persons identified as having cognitive impairment 
(N=230), 23.5% were discharged home (n= 54). 
DATA COLLECTION SHEETS 
 
D12 ED SERVICE EPISODE END STATUS 1 ADMITTED 
2 DISCHARGED 
3 TRANSFERRED 
4 DNW 
5 LAMA 
6 DIED IN ED 
COG4 Was a formal assessment of 
cognition undertaken using a Site 
Specific Tool OR OTHER TOOL 
NOT LISTED (screening for 
cognitive impairment with or 
without delirium)? 
1 YES, FORMALLY SCREENED FOR COGNITIVE IMPAIRMENT ONLY   
2 YES, FORMALLY SCREENED FOR DELIRIUM ONLY 
3 YES, FORMALLY SCREENED FOR COGNITIVE IMPAIRMENT AND 
DELIRIUM 
4 NO SITE SPECIFIC TOOL OR OTHER TOOL USED 
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COG1 Was a formal assessment of COGNITION undertaken? 1 
2 
YES 
NO 
 
COG7 Was there a reference to 
ORIENTATION (time, place, 
person) other than in a formal 
cognitive screening tool? 
1 ORIENTED 
2 NOT ORIENTED 
3 NO REFERENCE TO ORIENTATION 
COG8 Was there a reference to 
COOPERATION other than in a 
formal cognitive screening 
tool? 
1 COOPERATING 
2 NOT COOPERATING 
3 NO REFERENCE TO COOPERATION 
COG9 Was there a reference to 
ALERTNESS other than in a 
formal cognitive screening 
tool? 
1 ALERT 
2 NOT ALERT  
3 NO REFERENCE TO ALERTNESS 
COG10 Was there a reference to 
ATTENTIVENESS other than in 
a formal cognitive screening 
tool? 
1 ATTENTIVE 
2 NOT ATTENTIVE (POOR ATTENTION) 
3 NO REFERENCE TO ATTENTIVENESS 
COG11 Was there a reference to 
MEMORY other than in a 
formal cognitive screening 
tool? 
1 MEMORY INTACT 
2 IMPAIRED MEMORY  
3 NO REFERENCE TO MEMORY 
COG12 Was there a reference to 
UNDERSTANDING OF 
INFORMATION 
COMMUNICATED TO THE 
PATIENT (understanding 
language) other than in a 
formal cognitive screening 
1 DEMONSTRATES UNDERSTANDING OF INFORMATION 
2 CANNOT UNDERSTAND INFORMATION 
3 NO REFERENCE TO UNDERSTANDING 
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COG13  Was there a reference to 
MAKING SELF 
UNDERSTOOD (producing 
language) other than in a 
formal cognitive screening 
tool? 
1 LIMITED IN MAKING CONCRETE REQUESTS (INCOHERENT 
SPEECH) 
 
2 DIFFICULTY FINDING WORDS OR FINISHING THOUGHTS 
3 EXPRESSES WITHOUT DIFFICULTY 
4 NO REFERENCE TO MAKING SELF UNDERSTOOD 
COG14 Was there a reference to 
REASONING other than in a 
formal cognitive screening 
tool? 
1 REASONING UNDERSTANDABLE  
2 REASONING NOT UNDERSTANDABLE 
3 
 
NO REFERENCE TO REASONING 
COG15 Was there a reference to 
CAPACITY FOR 
DECISION MAKING other 
than in a formal cognitive 
screening tool? 
1 HAS CAPACITY TO MAKE DECISIONS  
2 LACKS CAPACITY TO MAKE DECISIONS 
3 NO REFERENCE TO CAPACITY FOR DECISION MAKING 
COG16 Was there a reference to 
EXECUTIVE FUNCTION 
(e.g. planning, organising, 
strategising, managing time 
and space) other than in a 
formal cognitive screening 
tool? 
1 HAS CAPACITY TO PLAN/ORGANISE /EXECUTE TASKS  
2 LACKS CAPACITY TO PLAN/ORGANISE / EXECUTE TASKS 
3 NO REFERENCE TO CAPACITY FOR EXECUTIVE FUNCTION 
COG17 Was there a reference to 
VISUOSPATIAL SKILLS 
(e.g. visual hallucinations, 
analysing and understanding 
space in 2 and 3 dimensions) 
other than in a formal 
cognitive screening tool? 
1 HAS CAPACITY TO UNDERSTAND SPACE IN 2 AND 3 
DIMENSIONS 
 
2 LACKS CAPACITY TO UNDERSTAND SPACE IN 2 AND 3 
DIMENSIONS  
3 NO REFERENCE TO CAPACITY FOR VISUOSPATIAL SKILLS 
  
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
ED service 
episode end 
status of 
discharged 
The status of the patient at the end of the non-
admitted patient emergency department service 
episode –discharged   
National health data 
dictionary, METeOR identifier: 
322641 
Cognitive 
assessment 
Informal cognitive assessment: 
An indication of alertness AND orientation or an 
indication of abnormal or intact cognitive status 
 
 
 
An indication of ATTENTION (e.g. documentation 
regarding aurosal, attention, may be tested by 
Terrell, K.M., F.M. Hustey, U. 
Hwang, L.W. Gerson, N.S. 
Wenger, and D.K. Miller, 
Quality indicators for geriatric 
emergency care. Academic 
Emergency Medicine, 2009. 
16(5): p. 441-449. 
 
Young, cognitive assessment of 
older people, BMJ, 2011 
Woodford, Cognitive 
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using Glasgow Coma Scale (GCS), serial 7s, digit 
span, spelling “world” backwards, and recitation of 
the months of the year in reverse order)  AND 
ORIENTATION (assessed to time, place and person) 
or COOPERATION, or PRODUCING and 
UNDERSTANDING LANGUAGE (e.g documentation 
regarding naming, comprehension, repetition, 
reading, writing, acalculia)  or 
MEMORY(documentation regarding sensory 
memory or short-term or long-term memory, 
tested for example through recall of address or 3 
items, memory of recent events), or EXECUTIVE 
FUNCTION (e.g. documentation regarding  
planning, organizing, strategizing, managing time 
and space) , PRAXIS (e.g documentation regarding 
ideation, motor planning and execution) or 
VISUOSPATIAL SKILLS (e.g. visual hallucinations, 
documentation analysing and understanding space 
in two and three dimensions, may be tested by 
using clock drawing test) or CONFUSION or 
indication of ABNORMAL or INTACT COGNITIVE 
STATUS. 
Formal cognitive assessment: 
Assessment of cognitive functioning using a 
screening or assessment tool, including  
 Mini Mental State Examination (MMSE) 
 Abbreviated Mental Test score (AMT) 
 Abbreviated Mental Test score4 (ATM4) 
 Mental Status Questionnaire (MSQ),  
 The Quick Confusion Scale (QCS),  
 Six Item Screener (SIS),  
 Clock Drawing Test (CDT) 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT),  
 Rowland Universal Dementia Assessment 
Scale (RUDAS),  
 Mental Test Score (MTS) 
 Mini-cog 
 CPS2 
 Memory Impairment Screen (MIS) 
 The Montreal Cognitive Assessment 
(MoCA) 
 The confusion Assessment Method (CAM),  
 Confusion Assessment Method for the ICU 
assessment in the elderly: a 
review of clinical methods, QJ 
Med 2007 
Working Party  
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(CAM-ICU) 
 Intensive Care Delirium Screening Checklist 
(ICDSC) 
 Cognitive Test for delirium (CTD) 
 NEECHAM Confusion Scale 
 Delirium Symptom Interview (DSI) 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
(to identify cognitive impairment with or 
without delirium) 
Other tool for cognitive assessment (to identify 
cognitive impairment with or without delirium) 
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Group 
Cognition 
Call Sign 
UQEMCOG901 
Indicator Label  
Cognitive assessment 
DESCRIPTION 
UQEMCOG901:    Proportion of older persons who received cognitive screening in the ED 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of older persons where the ED provider carried out cognitive screening  
QI DENOMINATOR 
Number of older persons presenting to ED 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
After discussion concerning the previous process indicators (UQEMCOG201 &  UQEMCOG211) 
regarding cognitive screening, the panel created a new indicator. This process quality indicator 
regarding cognitive screening in all older ED patients (UQEMCOG901). 
The field study data shows that this QI triggers in 66% of the older ED population and that there was 
variation between sites. ‘Cognitive screening’ defined as: 
 Informally: documentation regarding an intact or abnormal cognitive status (confusion) OR 
the patient was screened at least for level of alertness AND one of other elements of 
cognitive functioning, including orientation, cooperation, producing or understanding 
language, memory, executive function, praxis, or visuospatial skills.   
 Formally: a formal cognitive assessment tool was used to screen for cognitive issues     
The Panel votes on the following quality indicator: 
 “Proportion of older persons who received cognitive screening in the ED” 
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG901 369 243 66% 
  
What these data show 
 The number of patients triggering the QI ranges from 14-51 with variation across sites. 
 There is sufficient variation between the numbers triggered for the highest and lowest proportions 
(Mean: 73%; Range: 34% - 100%) 
 This quality indicator is generalizable to all older persons in ED 
 There is potential for improvement in QI outcome across the majority of the hospitals. 
  
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 15 33 79 62 63 67   50 
NUM 14 33 27 48 24 51   46 
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DATA COLLECTION SHEETS 
COG1 Was a formal assessment of COGNITION undertaken? 1 
2 
YES 
NO 
COG7 Was there a reference to 
ORIENTATION (time, place, 
person) other than in a 
formal cognitive screening 
tool? 
1 ORIENTED  
2 NOT ORIENTED 
3 NO REFERENCE TO ORIENTATION 
COG8 Was there a reference to 
COOPERATION other than in 
a formal cognitive screening 
tool? 
1 COOPERATING  
2 NOT COOPERATING 
3 NO REFERENCE TO COOPERATION 
COG9 Was there a reference to 
ALERTNESS other than in a 
formal cognitive screening 
tool? 
1 ALERT  
2 NOT ALERT  
3 NO REFERENCE TO ALERTNESS 
COG10 Was there a reference to 
ATTENTIVENESS other than 
in a formal cognitive 
screening tool? 
1 ATTENTIVE  
2 NOT ATTENTIVE (POOR ATTENTION) 
3 NO REFERENCE TO ATTENTIVENESS 
COG11 Was there a reference to 
MEMORY other than in a 
formal cognitive screening 
tool? 
1 MEMORY INTACT  
2 IMPAIRED MEMORY  
3 NO REFERENCE TO MEMORY 
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COG12 Was there a reference to 
UNDERSTANDING OF 
INFORMATION 
COMMUNICATED TO THE 
PATIENT (understanding 
language) other than in a 
formal cognitive screening 
tool? 
1 DEMONSTRATES UNDERSTANDING OF INFORMATION  
2 CANNOT UNDERSTAND INFORMATION 
3 NO REFERENCE TO UNDERSTANDING 
COG13  Was there a reference to 
MAKING SELF UNDERSTOOD 
(producing language) other 
than in a formal cognitive 
screening tool? 
1 LIMITED IN MAKING CONCRETE REQUESTS (INCOHERENT SPEECH)  
2 DIFFICULTY FINDING WORDS OR FINISHING THOUGHTS 
3 EXPRESSES WITHOUT DIFFICULTY 
4 NO REFERENCE TO MAKING SELF UNDERSTOOD 
COG14 Was there a reference to 
REASONING other than in a 
formal cognitive screening 
tool? 
1 REASONING UNDERSTANDABLE  
2 REASONING NOT UNDERSTANDABLE 
3 
 
NO REFERENCE TO REASONING 
COG15 Was there a reference to 
CAPACITY FOR DECISION 
MAKING other than in a 
formal cognitive screening 
tool? 
1 HAS CAPACITY TO MAKE DECISIONS  
2 LACKS CAPACITY TO MAKE DECISIONS 
3 NO REFERENCE TO CAPACITY FOR DECISION MAKING 
COG16 Was there a reference to 
EXECUTIVE FUNCTION (e.g. 
planning, organising, 
strategising, managing time 
and space) other than in a 
formal cognitive screening 
tool? 
1 HAS CAPACITY TO PLAN/ORGANISE /EXECUTE TASKS  
2 LACKS CAPACITY TO PLAN/ORGANISE / EXECUTE TASKS 
3 NO REFERENCE TO CAPACITY FOR EXECUTIVE FUNCTION 
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COG17 Was there a reference to 
VISUOSPATIAL SKILLS (e.g. 
visual hallucinations, 
analysing and understanding 
space in 2 and 3 dimensions) 
other than in a formal 
cognitive screening tool? 
1 HAS CAPACITY TO UNDERSTAND SPACE IN 2 AND 3 DIMENSIONS  
2 LACKS CAPACITY TO UNDERSTAND SPACE IN 2 AND 3 DIMENSIONS  
3 NO REFERENCE TO CAPACITY FOR VISUOSPATIAL SKILLS 
COG18 Was there a reference to 
CONFUSION other than in a 
formal cognitive screening 
tool? 
1 CONFUSED  
2 NO CONFUSION  
3 NO REFERENCE TO CONFUSION 
COG19 Was there a reference to 
COGNITIVE STATUS other 
than in a formal cognitive 
screening tool? 
1 
2 
3 
INTACT COGNITIVE STATUS 
Cognitive status abnormal 
No reference to cognitive status 
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
assessment 
Informal cognitive assessment: 
An indication of an indication of abnormal (confused) or 
intact cognitive status 
 
 
An indication of ALERTNESS (e.g. documentation regarding 
arousal, attention, serial 7s, digit span, spelling “world” 
backwards, and recitation of the months of the year in 
reverse order)  AND ORIENTATION (assessed to time, place 
and person) or COOPERATION, or PRODUCING and 
UNDERSTANDING LANGUAGE (e.g. documentation 
regarding naming, comprehension, repetition, reading, 
writing, acalculia)  or MEMORY(documentation regarding 
sensory memory or short-term or long-term memory, 
tested for example through recall of address or 3 items, 
memory of recent events), or EXECUTIVE FUNCTION (e.g. 
documentation regarding  planning, organizing, 
strategizing, managing time and space) , PRAXIS (e.g. 
Terrell, K.M., F.M. 
Hustey, U. Hwang, L.W. 
Gerson, N.S. Wenger, 
and D.K. Miller, Quality 
indicators for geriatric 
emergency care. 
Academic Emergency 
Medicine, 2009. 16(5): 
p. 441-449. 
Young, cognitive 
assessment of older 
people, BMJ, 2011 
Woodford, Cognitive 
assessment in the 
elderly: a review of 
clinical methods, QJ 
Med 2007 
EDQI Definition  
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documentation regarding ideation, motor planning and 
execution) or VISUOSPATIAL SKILLS (e.g. visual 
hallucinations, documentation analyzing and understanding 
space in two and three dimensions, may be tested by using 
clock drawing test) or CONFUSION or indication of 
ABNORMAL or INTACT COGNITIVE STATUS. 
Formal cognitive assessment: 
Assessment of cognitive functioning using a screening or 
assessment tool, including but not limited to:  
 Mini Mental State Examination (MMSE) 
 Abbreviated Mental Test score (AMT) 
 Abbreviated Mental Test score4 (ATM4) 
 Mental Status Questionnaire (MSQ),  
 The Quick Confusion Scale (QCS),  
 Six Item Screener (SIS),  
 Clock Drawing Test (CDT) 
 Orientation Memory Concentration Test (OMCT) = 
Short Blessed Test = Six-Item Cognitive Impairment 
Test (6CIT),  
 Rowland Universal Dementia Assessment Scale 
(RUDAS),  
 Mini-cog 
 CPS2 
 Memory Impairment Screen (MIS) 
 The Montreal Cognitive Assessment (MoCA) 
 The confusion Assessment Method (CAM),  
 Confusion Assessment Method for the ICU (CAM-
ICU) 
 Intensive Care Delirium Screening Checklist (ICDSC) 
 Cognitive Test for delirium (CTD) 
 NEECHAM Confusion Scale 
 Delirium Symptom Interview (DSI) 
 The delirium Observation Screening scale (DOS), 
 Site specific tool for cognitive assessment (to 
identify cognitive impairment with or without 
delirium) 
 Other tool for cognitive assessment (to identify 
cognitive impairment with or without delirium) 
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DELIRIUM 
Group 
Cognition 
Call Sign 
UQEMCOG218 
Indicator Label  
Delirium prevention  
DESCRIPTION 
UQEMCOG218:   The proportion of older persons where the ED provider carried out delirium 
prevention strategies  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel.  
QI NUMERATOR 
Number of older persons where the ED provider used delirium prevention strategies, including the 
intervention hydration and medication review 
QI DENOMINATOR 
Number of older persons presenting to ED 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panelists considered the following quality indicator: 
“The proportion of older persons where the ED provider carried out delirium prevention strategies 
(targeting risk factors)” 
All patients in the denominator (N=369) had a trigger regarding one of the interventions targeting 
delirium risk (such as early mobilization, wearing visual aids, promoting eating and drinking). 
Therefor this QI triggered 100%.  
The panel discussed the associated scoring rules and decided that this was too inclusive. Scoring this 
QI is complex as delirium prevention strategies are often multi-factorial and personalized (e.g. only 
patients who use hearing aids should be advised to wear the hearing aids while in ED).  Also some 
interventions, such as medication review or hydration, are relevant for all frail older people (and are 
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covered by other quality indicators). The quality indicator was re-scored by using the interventions 
‘hydration AND ‘medication review’ and it triggered 0.6% (n=2/352).  
A new indicator was developed by the panel concerning screening for delirium risk in older ED 
patients (UQEMCOG918). 
The panel believed that the concept of delirium prevention should be included as a structural quality 
indicator in the form of having a policy or procedure concerning this issue. This has been added to 
the structural set (UQEMCOG103A).   
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG218 352 2 0.6% 
 
MERGE OF DATA COLLECTION SHEETS 
PU24  
  
  
IS THERE EVIDENCE OF 
ENCOURAGEMENT / 
ASSISTANCE WITH EATING & 
DRINKING? 
1 YES 
2 NO  
3 NO, NBM 
 
M42 
  
IS THERE DOCUMENTED 
EVIDENCE OF A DRUG 
REVIEW?   
1 YES - MEDICATION REVIEWED  
2 NO EVIDENCE OF MEDICATION REVIEW 
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EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
(Older) 
person at 
risk of 
delirium 
Persons who have predisposing factors for delirium 
(such as old age, impaired cognitive and functional 
status, sensory impairment, decreased oral intake, 
treatment with multiple or psychoactive drugs, alcohol 
abuse, and coexisting medical conditions) and 
exposure to precipitating factors that can contribute 
to delirium (such as commencing new drug, acute 
neurologic disease, intercurrent illnesses, surgery, 
admission to ICU, use of physical restraints, use of 
bladder catheter, use of multiple procedures, pain, 
and emotional stress.   
Inouye. Delirium in older 
persons. New England 
journal of medicine. 2006 
Delirium 
prevention 
strategy  
Prevention for delirium occurrence is to address 
predisposing and precipitating factors. 
Inouye. A multicomponent 
intervention to prevent 
delirium in hospitalised 
older patients 1999 
 Multi-component interventions targeting risk factors 
including cognitive impairment (orientation, 
therapeutic activities, and cognitive stimulation), 
immobility (early mobilisation), multiple or 
psychoactive drugs (review medication list and first 
non-pharmacologic approaches to minimise the use of 
psychoactive drugs), sleep deprivation, visual and 
hearing impairment (communication methods and 
adaptive equipment), and dehydration (early 
intervention for volume depletion).   
Marcantonio 2001 reducing 
delirium after hip fracture. J 
Am Geriatr Soc Level 2 
(RCT) 
 
 Geriatric consultation and medically based 
recommendations, such as discontinuing or limiting 
use of psychoactive drugs, avoidance or  discontinuing 
urinary catheter, and pain management. 
Gower 2012. Emergency 
department management 
of delirium in the elderly. 
Western journal of 
emergency medicine 
 Institution of supportive measures such as maintain 
hydration, avoid restraints, mobilise patient, reduce 
noise, orienting stimuli, reassurance, bedside sitter, 
promote rest and sleep, use of vision and/or hearing 
aids. 
Clinical practice guidelines 
for the management of 
delirium in older people in 
Australia, Tropea 2008 
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Group 
Cognition 
Call Sign 
UQEMCOG918 
Indicator Label  
Delirium prevention  
DESCRIPTION 
UQEMCOG918:   Proportion of older persons who were assessed for the risk of delirium 
 DEVELOPMENT ORIGINS 
Emergency Care Expert Panel - QI Introduced in response to second panel meeting 
QI NUMERATOR 
Number of older persons where the ED provider assessed patient’s risk for delirium 
QI DENOMINATOR 
Number of older persons presenting to ED 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panelists considered the following quality indicator: 
“The proportion of older persons where the ED provider carried out delirium prevention strategies 
(targeting risk factors)” 
This QI triggered 100%. All patients in the denominator (N=369) had a trigger regarding one of the 
interventions targeting delirium risk. Scoring this QI is complex as delirium prevention strategies are 
often multi-factorial and personalized. The Panel created a new QI which is relevant for delirium risk 
factor identification.  
“Proportion of older persons who were assessed for the risk of delirium” 
Although there is no field data regarding this created QI available, the panel voted on face validity.  
PREVALENCE 
As this indicator was created after the field study, variables to score this quality indicator are not 
available.  
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This indicator will trigger if there is evidence in the medical record regarding: 
 Specific listing connecting factors to delirium risk (e.g. ‘increased risk delirium because of 
cognitive impairment); or  
 A documentation that the patient is at risk of developing delirium (e.g. ‘at risk for delirium 
ensure hydration’)  
 Formal screening of delirium risk. 
Additional Prevalence Data: 
The prospective data indicates that of the total number of older persons (N=580), 230 older persons 
had cognitive impairment, which is a risk factor for developing delirium.  
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
(Older) 
person at 
risk of 
delirium 
Persons who have predisposing factors for delirium 
(such as old age, impaired cognitive and functional 
status, sensory impairment, decreased oral intake, 
treatment with multiple or psychoactive drugs, 
alcohol abuse, and coexisting medical conditions) 
and exposure to precipitating factors that can 
contribute to delirium (such as commencing new 
drug, acute neurologic disease, intercurrent 
illnesses, surgery, admission to ICU, use of physical 
restraints, use of bladder catheter, use of multiple 
procedures, pain, and emotional stress.   
Inouye. Delirium in older 
persons. New England journal 
of medicine. 2006 
 
 
  
33 | P a g e  
 
Group 
Cognition 
Call Sign 
UQEMCOG912 
Indicator Label  
Screening for delirium 
DESCRIPTION 
UQEMCOG912:   Proportion of older persons where the ED provider screened for delirium 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons where the ED provider screened for delirium  
 
QI DENOMINATOR 
Number of older persons presenting to ED 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following quality indicator: 
“Proportion of older persons with cognitive impairment where the ED provider screened for 
delirium.”  
This QI has a trigger of 26%. Of 159 older people with cognitive impairment (prospectively collected), 
41 persons were formally or informally screened for delirium by the ED provider.  
The panel members discussed whether this QI is relevant for the whole older ED population (as old 
age is a delirium risk factor). A new process QI was created (UQEMCOG912). The field study showed 
that in the whole sample this QI triggered 87 out of 369 (23.6%). The panel voted on both QIs:  
UQEMCOG212: “Proportion of older persons with cognitive impairment where the ED provider 
screened for delirium.”  
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UQEMCOG912: “Proportion of older persons where the ED provider screened for delirium.”  
This section only applies to UQEMCOG912.  UQEMCOG212 is discussed later in this manual, under 
the section ‘quality indicators relevant for the care of older persons with cognitive impairment’. 
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG912 369 87 23.6% 
  
What these data show 
 The number of patients triggering the QI ranges from 2-32, with variation across sites. 
 There is sufficient variation between the numbers triggered for the highest and lowest proportions 
(Mean: 30%; Range: 3% - 80%) 
 This quality indicator is generalizable to all older persons in ED 
 There is potential for improvement in QI outcome across the hospitals. 
Additional Prevalence Data: 
The prospective data indicates that 41 older persons had delirium (7% of the total sample).  
A formal assessment of delirium was undertaken in 10 of the 369 older ED patients (2.7%).  
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 15 33 79 62 63 67   50 
NUM 12 6 9 8 2 32   18 
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MERGE OF DATA COLLECTION SHEET 
COG4 Was a formal assessment of 
cognition undertaken using a Site 
Specific Tool OR OTHER 
TOOL NOT LISTED (screening 
for cognitive impairment with or 
without delirium)? 
1 YES, FORMALLY SCREENED FOR COGNITIVE 
IMPAIRMENT ONLY  
 
2 YES, FORMALLY SCREENED FOR DELIRIUM ONLY 
3 YES, FORMALLY SCREENED FOR COGNITIVE 
IMPAIRMENT AND DELIRIUM 
4 NO SITE SPECIFIC TOOL OR OTHER TOOL USED 
SPECIFY TOOL: 
 
 
COG1_1 Was a formal assessment of DELIRIUM undertaken? 
 
 
1 
2 
YES 
NO 
 
 
RU6 WAS DELIRIUM SCREENED FOR 
USING A FORMAL TOOL OTHER 
THAN TOOLS MENTIONED? 
1 
2 
YES – SPECIFY: 
NO  
 
 SPECIFY:    
RU7 DELIRIUM SCREENING –
INFORMAL: GENERAL 
COMMENT ABOUT DELIRIUM 
1 GENERAL COMMENT ABOUT DELIRIUM BEING 
PRESENT 
 
2 GENERAL COMMENT ABOUT DELIRIUM BEING 
ABSENT 
3 NO GENERAL COMMENT ABOUT DELIRIUM 
RU8 DELIRIUM SCREENING –
INFORMAL: REFERENCE TO 
ACUTE CONFUSIONAL STATE 
1 REFERENCE TO ACUTE CONFUSIONAL STATE 
BEING PRESENT 
 
2 REFERENCE TO ACUTE CONFUSIONAL STATE 
BEING ABSENT 
3 NO REFERENCE TO ACUTE CONFUSIONAL 
STATE 
RU9 DELIRIUM SCREENING –
INFORMAL: REFERENCE TO 
COGNITIVE IMPAIRMENT (CI) 
ACUTELY CHANGED FROM 
BASELINE 
 
1 
 
2 
 
3 
REFERENCE TO CI ACUTELY CHANGED FROM 
BASELINE BEING PRESENT 
REFERENCE TO CI ACUTELY CHANGED FROM 
BASELINE BEING ABSENT 
NO REFERENCE TO CI ACUTELY CHANGED 
FROM BASELINE 
 
  
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION 
SOURCE 
Older 
person 
≥70 years EDQI 
DEFINITION 
Formally 
screened for 
delirium 
Structured assessment of confusion using CAM, CAM-ICU, ICDSC, 
CTD, NEECHAM confusion scale, DSI, site specific delirium tool, or 
other delirium screening tool 
EDQI 
DEFINITION 
Informally 
screened for 
delirium 
Documented evidence that the ED provider identified the presence 
or absence of symptoms of delirium (or synonym), including acute 
changed cognitive impairment from baseline or fluctuating level of 
alertness or disturbance of consciousness.  
EDQI 
DEFINITION 
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OLDER PERSONS WITH COGNITIVE IMPAIRMENT IN THE EMERGENCY 
DEPARTMENT 
The EDQI study was designed for the development of quality indicators relevant for the care of older 
persons in the emergency department and sample sizes were calculated accordingly. During this 
study we took the opportunity to focus on those older persons with special needs. One of these 
groups is older persons with cognitive impairment.  
The following quality indicators were either previously published or developed by the expert panel 
and relevant data was collected during the field study. The indicators focus on quality of care 
received when older persons with cognitive impairment are discharged home, older persons with 
delirium or those with behavioural symptoms, pain assessment, and the ED length of stay.  
The population numbers (denominator) are smaller as this a sub-set of our total sample. At the 
second expert panel meeting, the panel agreed to consider the following indicators on face validity, 
supported by the field study data that was collected, but contingent on the understanding that 
additional field work focused entirely on a study sample of ED patients with cognitive impairment 
would be useful as a next step.   
In addition, the QI wording ‘found by the ED provider’ dictates that the ED provider has recognized 
patient’s cognitive impairment. Evidence suggests that ED staff do not optimally identify cognitive 
impairment, causing a smaller denominator compared to cognitive impairment that is identified by 
prospectively applying a formal cognitive assessment. In the EDQI study, we found evidence of 
cognitive impairment in 33 of the 370 medical records (8.6%), while our research nurse found that of 
the 580 older persons, 39.7% (n=230) had cognitive impairment.   
The presented field study data associated with the following process QIs may have 2 scores, either 
cognitive impairment scored retrospectively (using the medical record) or cognitive impairment 
scored prospectively (using a formal cognitive assessment).  
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PEOPLE WITH COGNITIVE IMPAIRMENT DISCHARGED HOME 
Group 
Cognition 
Call Sign 
UQEMCOG204 
Indicator Label 
Older ED patients with acutely changed cognitive impairment discharged home 
DESCRIPTION 
UQEMCOG204:  Proportion of older persons with cognitive impairment identified as a change from 
baseline and an ED end episode status of discharged, where the ED provider
 documented the following; Support in the home environment to manage the 
patient’s care; A plan for medical follow-up 
DEVELOPMENT ORIGINS 
Terrell, K.M., F.M. Hustey, U. Hwang, L.W. Gerson, N.S. Wenger, and D.K. Miller, Quality indicators 
for geriatric emergency care. Academic Emergency Medicine, 2009. 16(5): p. 441-449. 
QI NUMERATOR 
Number of older persons with cognitive impairment identified as a change from baseline and an ED 
end episode status of discharged, where the ED provider documented the following:  
 Support in the home environment to manage the patient’s care;  
 A plan for medical follow-up 
QI DENOMINATOR 
Number of older persons with cognitive impairment identified as a change from baseline and an ED 
end episode status of discharged  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following process indicator: 
“Proportion of older persons with cognitive impairment identified as a change from baseline and an 
ED end episode status of discharged, where the ED provider documented the following: Support in 
the home environment to manage the patient’s care; A plan for medical follow-up” 
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This process quality indicator is a previously published process QI (Terrell et al. 2009). The field data 
showed that only 1 patient was discharged with acute confusion and that the ED provider arranged 
support and medical follow up for this patient.  
No rewording considered as this was a previously published quality indicator.  
This QI was considered as a ‘contingent QI’ (The ED provider needs to recognize cognitive 
impairment first and could then apply quality of care for those discharged home with acute 
confusion). The expert panel voted on this QI for face validity (a sample consisting of people with CI 
would be required). This means vote on this QI on the assumption that all people with cognitive 
impairment would be identified, and consider the event rate in that circumstance i.e. the number of 
people with cognitive impairment AND acute confusion AND discharge home. Even taking in to 
consideration ‘contingent upon identifying people with cognitive impairment’ this QI would have a 
very low event rate.   
This issue may be an important clinical concept for the care of people with cognitive impairment. 
There is a low event rate because of the requirement to score a number of elements. The lack of 
triggering across the hospitals makes it a poor QI.  
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG204 1 1 100% 
  
  
What these data show 
 There is only 1 patient in 1 hospital triggering this QI, therefore this QI is not generalizable to the 
population of patients with cognitive impairment.   
o In our sample there were 40% of patients with cognitive impairment spread across all sites. 
Four people with acute confusion were sent home (n=4/230; 1.7%). Therefore our 
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 0 0 0 0 0 1 0 0 
NUM 0 0 0 0 0 1 0 0 
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PROPORTION 
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prospective data shows that this QI would have a low event rate even if cognitive 
impairment was correctly identified.  
 There is no variation across sites 
 This data shows that if cognitive impairment is recognised and there is acute confusion and the 
patient is discharged home then appropriate steps were taken. More importantly the low 
denominator shows that a quality of care indicator should be focused on an aspect of care prior to 
this point (e.g. recognising delirium).   
Additional prevalence data: 
The prospective collected data identified that there were 4 people with acute confusion discharged 
home.  
 Community discharge planning involved: 0/2 (2 cases missing) 
 Medical follow-up: 0/1 (3 cases missing) 
 
MERGE OF DATA COLLECTION SHEETS 
C5 DOES THE PATIENT HAVE A HISTORY 
OF DEMENTIA? 
1 YES  
2 SPECIFICALLY DOCUMENTED IN ED NOTES TO NOT HAVE 
DEMENTIA  
3 NO DOCUMENTATION REGARDING DEMENTIA 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
D12 ED SERVICE EPISODE END STATUS 1 ADMITTED  
2 DISCHARGED 
3 TRANSFERRED 
4 DNW 
5 LAMA 
6 DIED IN ED 
COG25 IS THERE AN ACUTE CHANGE 1 YES – ACUTE CHANGE FROM BASELINE EXPLICITLY STATED  
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FROM BASELINE? 
2 YES – ACUTE CHANGE FROM BASELINE INFERRED – SPECIFY HOW 
3 YES – ACUTE CHANGE FROM BASELINE EVIDENCE FROM FORMAL 
DELIRIUM SCREENER 
4 STATED LACK OF CLARITY REGARDING BASELINE STATUS 
5 NO CHANGE FROM BASELINE EVIDENT 
6 CHANGE FROM BASELINE NOT ASSESSED 
 SPECIFY:    
COG27 DOCUMENTATION RE. 
SUPPORT AT HOME 
1 DOCUMENTATION OF SUPPORT AT HOME BEING PRESENT  
2 DOCUMENTATION OF SUPPORT AT HOME HAVING BEEN ARRANGED 
3 DOCUMENTATION OF NO SUPPORT AT HOME, NO SUPPORT ARRANGED 
4 NO DOCUMENTATION OF SUPPORT STATUS AT HOME 
DC34 
 
WHAT WERE THE PLANNED 
FOLLOW-UP 
ARRANGEMENTS? 
1 FOLLOW-UP WITH LMO  
2 FOLLOW-UP WITH OPD – SPECIFY SPECIALITY 
3 FOLLOW-UP WITH PRIVATE SPECIALIST – SPECIFY TYPE  
4 FOLLOW-UP IN ED – PLANNED DATE  
5 FOLLOW-UP IN ED IF REQUIRED 
6 NO FOLLOW-UP PLAN DOCUMENTED 
 SPECIFY:    
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EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION 
SOURCE 
Cognitive 
impairment 
which was 
found by the 
ED provider 
Documented evidence of presence of impaired memory OR 
alertness, disorientation, deficits in executive functions (problem-
solving, sequencing, multi-tasking, conceptualizing, abstract 
thinking), deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with verbal 
comprehension, impaired writing ability, naming objects), agnosia,  
apraxia, delusions, hallucinations or evidence of (suggested) 
delirium, or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which score indicates 
‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) ≤23 
 Abbreviated Mental Test score (AMT) ≤7 
 Abbreviated Mental Test score4 (ATM4) ≤ 3 
 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test (OMCT) = Short 
Blessed Test = Six-Item Cognitive Impairment Test 
(6CIT)≥11,  
 Rowland Universal Dementia Assessment Scale (RUDAS) 
≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment (MoCA)≤25 
 The confusion Assessment Method (CAM)= patients 
exhibited features 1, 2a, and 2b from the CAM in addition 
to abnormalities in either feature 3 or 4. 
 Confusion Assessment Method for the ICU (CAM-ICU)= 
Positive (feature 1 and 2 and either 3 or 4 present) 
 Intensive Care Delirium Screening Checklist (ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale (DOS), 
 Site specific tool for cognitive assessment score indicates 
cognitive impairment 
 Other tool for cognitive assessment score indicates 
cognitive impairment 
OR a history of dementia. 
Kipps C.M., 
Hodges J.R. 
Cognitive 
assessment 
for clinicians, 
J Neurol 
Neurosurg 
Psychiatry 
2005;76:i22-
i30 
doi:10.1136/j
nnp.2004.059
758 
BC medical 
association 
guideline: 
“Cognitive 
Impairment 
in the Elderly 
– 
Recognition, 
Diagnosis and 
Management
”. 2008 
Schnitker et 
al. 2013 
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(Acute) 
change in 
mental status  
Documented evidence of a change in baseline cognitive functioning 
which occurred abruptly, usually over a period of hours or days. 
Documented evidence of a change from patient’s cognitive 
baseline. (e.g. “this behavior is not normal for him”, “He is more 
confused than usual”) 
Inouye S.K. 
Delirium in 
older 
persons, N 
Engl J Med 
2006; 
354:1157-
1165 
EDQI 
DEFINITION 
ED service 
episode end 
status of 
discharged 
The status of the patient at the end of the non-admitted patient 
emergency department service episode –discharged   
National 
health data 
dictionary, 
METeOR 
identifier: 
322641 
Support in 
the home 
environment 
to manage  
patient’s care 
Documented evidence of arrangement by the ED provider of 
(additional) services at home, such as home nursing, personal 
assistance, medication aid, meal service, packaged care, to manage 
patient’s care.  
EDQI 
DEFINITION 
A plan for 
medical 
follow-up 
 
Documented evidence of a plan to review patient’s health after the 
ED visit, such as a return visit to ED (planned only), a referral made 
to a geriatric specialist (e.g. psycho-geriatrician), neurologist, 
general practitioner or other health care provider (e.g. private 
specialist).  
EDQI 
DEFINITION 
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Group 
Cognition 
Call Sign 
UQEMCOG205 
Indicator Label  
Previous recognition of cognitive impairment 
DESCRIPTION 
UQEMCOG205:   Proportion of older persons identified by the ED provider as having cognitive
 impairment that was unchanged from baseline and an ED service episode 
end status of discharged, where the ED provider documented whether there 
has been previous recognition or diagnosis of an abnormal mental status by 
another health care provider (or documented an unsuccessful attempt to 
determine this) 
DEVELOPMENT ORIGINS 
Terrell, K.M., F.M. Hustey, U. Hwang, L.W. Gerson, N.S. Wenger, and D.K. Miller, Quality indicators 
for geriatric emergency care. Academic Emergency Medicine, 2009. 16(5): p. 441-449. 
QI NUMERATOR 
Number of older persons identified by the ED provider as having cognitive impairment that was not 
changed from baseline and an ED service episode end status of discharged, where the ED provider 
documented whether there has been previous recognition or diagnosis of an abnormal mental 
status by another health care provider (or documented an unsuccessful attempt to determine this) 
QI DENOMINATOR 
Number of older persons identified by the ED provider as having cognitive impairment that was not 
changed from baseline and an ED service episode end status of discharged 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the next process quality indicator:  
“Proportion of older persons identified by the ED provider as having cognitive impairment that was 
unchanged from baseline and an ED service episode end status of discharged, where the ED provider 
documented whether there has been previous recognition or diagnosis of an abnormal mental status 
by another health care provider (or documented an unsuccessful attempt to determine this)” 
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This is indicator developed by Terrell et al. Only one patient was triggered for the denominator. The 
panel considered this quality indicator as a contingent QI (QI works if cognitive status has been 
determined).     
No rewording considered for this QI as this was a previously published quality indicator.  
The panelists voted on this QI for face validity but taking in consideration the prospective data.  
This issue may be an important clinical concept for the care of people with cognitive impairment. 
There is a low event rate because of the requirement to score a number of elements.  The lack of 
triggering across the hospitals makes it a poor QI.  
 
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG204 1 0 0% 
  
What these data show 
 There is no patient triggering this QI, therefore this QI is not generalizable to the population of 
patients with cognitive impairment.   
 There is no variation across sites 
 Our prospective data shows that: 
o Number of older people with cognitive impairment NOT changed from baseline: 196 
o Number of older people discharged home: 49/196 
o Number of older people with an established dementia diagnosis: 3/49 
o In the charts there was not a single case where the ED provider noted that the 
cognitive impairment was not previously diagnosed:  46/49. This could have 
triggered 25% of the cases (n=49/196). 
 The low denominator shows that a quality of care indicator should be focused on an aspect of care 
prior to this point (e.g. recognition that the cognitive impairment is not a change from baseline).   
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MERGE OF DATA COLLECTION SHEETS 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
C5 DOES THE PATIENT HAVE A HISTORY 
OF DEMENTIA? 
1 YES  
2 SPECIFICALLY DOCUMENTED IN ED NOTES TO NOT HAVE 
DEMENTIA  
3 NO DOCUMENTATION REGARDING DEMENTIA 
COG25 IS THERE AN ACUTE CHANGE 
FROM BASELINE? 
1 YES – ACUTE CHANGE FROM BASELINE EXPLICITLY STATED  
2 YES – ACUTE CHANGE FROM BASELINE INFERRED – SPECIFY HOW 
3 YES – ACUTE CHANGE FROM BASELINE EVIDENCE FROM FORMAL 
DELIRIUM SCREENER 
4 STATED LACK OF CLARITY REGARDING BASELINE STATUS 
5 NO CHANGE FROM BASELINE EVIDENT 
6 CHANGE FROM BASELINE NOT ASSESSED 
 SPECIFY:    
D12 ED SERVICE EPISODE END STATUS 1 ADMITTED  
2 DISCHARGED 
3 TRANSFERRED 
4 DNW 
5 LAMA 
6 DIED IN ED 
COG29 DID THE ED PROVIDER 1 DOCUMENTED PREVIOUS ABNORMAL MENTAL STATUS, WITH  
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DOCUMENT WHETHER THERE 
HAS BEEN PREVIOUS 
RECOGNITION OR DIAGNOSIS 
OF AN ABNORMAL MENTAL 
STATUS BY ANOTHER HEALTH 
CARE PROVIDER? 
ESTABLISHED DIAGNOSIS BY ANOTHER HEALTHCARE PROVIDER 
2 DOCUMENTED PREVIOUS ABNORMAL MENTAL STATUS WITH 
PREVIOUS RECOGNITION BY ANOTHER HEALTHCARE PROVIDER, 
BUT NO ESTABLISHED DIAGNOSIS 
3 
 
DOCUMENTATION OF AN ATTEMPT TO ESTABLISH PREVIOUS 
MENTAL STATUS  
4 DOCUMENTATION TO SUGGEST NO PREVIOUS ABNORMAL 
MENTAL STATUS 
5 PREVIOUS ABNORMAL MENTAL STATUS BY RELATIVE REPORT 
ONLY  
6 
 
PREVIOUS ABNORMAL MENTAL STATUS – SOURCE UNCLEAR 
7 
 
NO DOCUMENTATION REGARDING PREVIOUS MENTAL STATUS 
8 NO EVIDENCE OF COGNITIVE IMPAIRMENT 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
which was 
found by the 
ED provider 
Documented evidence of presence of impaired 
memory OR alertness, disorientation, deficits in 
executive functions (problem-solving, sequencing, 
multi-tasking, conceptualizing, abstract thinking), 
deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with 
verbal comprehension, impaired writing ability, 
naming objects), agnosia,  apraxia, delusions, 
hallucinations or evidence of (suggested) delirium, 
or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which 
score indicates ‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) 
≤23 
 Abbreviated Mental Test score (AMT) ≤7 
Kipps C.M., Hodges J.R. 
Cognitive assessment for 
clinicians, J Neurol Neurosurg 
Psychiatry 2005;76:i22-i30 
doi:10.1136/jnnp.2004.059758 
BC medical association 
guideline: “Cognitive 
Impairment in the Elderly – 
Recognition, Diagnosis and 
Management”. 2008 
Schnitker et al. 2013 
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 Abbreviated Mental Test score4 (ATM4) ≤ 
3 
 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT)≥11,  
 Rowland Universal Dementia Assessment 
Scale (RUDAS) ≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment 
(MoCA)≤25 
 The confusion Assessment Method (CAM)= 
patients exhibited features 1, 2a, and 2b 
from the CAM in addition to abnormalities 
in either feature 3 or 4. 
 Confusion Assessment Method for the ICU 
(CAM-ICU)= Positive (feature 1 and 2 and 
either 3 or 4 present) 
 Intensive Care Delirium Screening Checklist 
(ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
score indicates cognitive impairment 
 Other tool for cognitive assessment score 
indicates cognitive impairment 
OR  
a history of dementia. 
Cognitive 
impairment 
which is not 
a change 
from 
baseline  
Documented evidence that there was no change in 
patient’s baseline cognitive functioning.  
Documented evidence that patient’s cognitive 
functioning was not acutely change from patient’s 
cognitive baseline. (e.g. “this behavior is normal for 
him”, he is confused, just like home, cognitive 
functioning did not get any worse”) 
EDQI DEFINITION 
ED service 
episode end 
The status of the patient at the end of the non-
admitted patient emergency department service 
National health data 
dictionary, METeOR identifier: 
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status of 
discharged 
episode –discharged   322641 
Whether 
there has 
been a 
previous 
recognition 
or diagnosis 
of an 
abnormal 
mental 
status by 
another 
health care 
provider 
Documented evidence regarding 1) an established 
diagnosis of abnormal cognitive functioning (list of 
existing co-morbidities, e.g. dementia diagnosis) 
OR 2) patient’s cognitive dysfunctioning is 
recognized but has no established diagnosis as yet 
(e.g. patient is in diagnostic trajectory, primary 
health care provider report on existing cognitive 
impairment) OR 3) newly cognitive impairment,   
cognitive deficits identified for the first time in ED. 
Documentation to suggest that there was no 
previous abnormal mental status (e.g. relative 
report)  
 
EDQI DEFINITION 
Documented 
an 
unsuccessful 
attempt to 
determine 
this 
Documented in medical record: “Not successful to 
determine whether cognitive dysfunction is 
recognized by another health care provider, “Could 
not determine whether cognitive dysfunction is 
previously recognized by another health care 
provider” or “carer unable to contact.” 
EDQI DEFINITION 
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Group 
Cognition 
Call Sign 
UQEMCOG906 
Indicator Label  
Outpatient evaluation of newly identified cognitive impairment 
DESCRIPTION 
UQEMCOG906:    Proportion of older persons with previously unrecognized cognitive 
impairment, which was not delirium, and an ED end status of discharged 
where the ED provider documented a referral for evaluation of the impaired 
cognition 
DEVELOPMENT ORIGINS 
Terrell, K.M., F.M. Hustey, U. Hwang, L.W. Gerson, N.S. Wenger, and D.K. Miller, Quality indicators 
for geriatric emergency care. Academic Emergency Medicine, 2009. 16(5): p. 441-449. 
Modified by the panel 
QI NUMERATOR 
Number of older persons who have abnormal mental status that has not been previously recognized 
or diagnosed by another health care provider AND have no change in mental status from baseline 
AND have an ED service episode end status of discharged where the ED provider documents a 
referral for outpatient evaluation of the cognitive impairment 
 
QI DENOMINATOR 
Number of older persons who have abnormal mental status that has not been previously recognized 
or diagnosed by another health care provider AND have no change in mental status from baseline 
AND have an ED service episode end status of discharged  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following process quality indicator: 
“Proportion of older persons who have abnormal mental status that has not been previously 
recognized or diagnosed by another health care provider AND have no change in mental status from 
baseline AND have an ED service episode end status of discharged where the ED provider documents 
a referral for outpatient evaluation of the cognitive impairment” 
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This is a previously published quality indicator (Terrell et al. 2009). The panelists requested some 
clarification regarding the score/definition of ‘outpatient evaluation’. During the field study, besides 
referring the patient to a specialist (e.g. memory clinic), a referral made to patients’ GP was 
considered as optimal practice (the panel agreed).  
Using the field study data, this QI triggered in 1 patient (100%).  This QI was considered as a 
contingent QI, because the denominator requires that the ED identified people who have previously 
unrecognized cognitive impairment. The denominator is increasingly reduced because of two 
additional requirements: no change in cognition from baseline and discharge home. 
This quality indicator consists of multiple layers. As this is an existing (published) QI, the panel voted 
on this QI and recommended a reworded new QI (UQEMCOG906).   
The panel voted on the following QI:   
UQEMCOG906: “Proportion of older persons with previously unrecognized cognitive impairment, 
which was not delirium, and an ED end status of discharged where the ED provider documented a 
referral for evaluation of the impaired cognition”  
This issue may be an important clinical concept for the care of people with cognitive impairment. 
There is a low event rate because of the requirement to score a number of elements.  The lack of 
triggering across the hospitals makes it a poor QI.  
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG906 1 1 100% 
  
What these data show 
 There is 1 patient in 1 hospital triggering this QI, therefore this QI is not generalizable to the 
population of patients with cognitive impairment.   
 There is no variation across sites 
 Our prospective data shows that: 
o The prospective data indicates that there were 46 (46/196; 24%) older persons who 
 had cognitive impairment that was unchanged from baseline; 
 were discharged home; and 
 had no established dementia diagnosis. 
 The low denominator shows that a quality of care indicator should be focused on an aspect of care 
prior to this point (e.g. recognition of cognitive impairment and whether this is an acute change from 
baseline).   
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DATA COLLECTION SHEETS 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
C5 DOES THE PATIENT HAVE A HISTORY 
OF DEMENTIA? 
1 YES  
2 SPECIFICALLY DOCUMENTED IN ED NOTES TO NOT HAVE 
DEMENTIA  
3 NO DOCUMENTATION REGARDING DEMENTIA 
COG25 IS THERE AN ACUTE CHANGE 
FROM BASELINE? 
1 YES – ACUTE CHANGE FROM BASELINE EXPLICITLY STATED  
2 YES – ACUTE CHANGE FROM BASELINE INFERRED – SPECIFY HOW 
3 YES – ACUTE CHANGE FROM BASELINE EVIDENCE FROM FORMAL 
DELIRIUM SCREENER 
4 STATED LACK OF CLARITY REGARDING BASELINE STATUS 
5 NO CHANGE FROM BASELINE EVIDENT 
6 CHANGE FROM BASELINE NOT ASSESSED 
 SPECIFY:    
D12 ED SERVICE EPISODE END STATUS 1 ADMITTED  
2 DISCHARGED 
3 TRANSFERRED 
4 DNW 
5 LAMA 
6 DIED IN ED 
COG29 DID THE ED PROVIDER 1 DOCUMENTED PREVIOUS ABNORMAL MENTAL STATUS, WITH  
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DOCUMENT WHETHER THERE 
HAS BEEN PREVIOUS 
RECOGNITION OR DIAGNOSIS 
OF AN ABNORMAL MENTAL 
STATUS BY ANOTHER HEALTH 
CARE PROVIDER? 
ESTABLISHED DIAGNOSIS BY ANOTHER HEALTHCARE PROVIDER 
2 DOCUMENTED PREVIOUS ABNORMAL MENTAL STATUS WITH 
PREVIOUS RECOGNITION BY ANOTHER HEALTHCARE PROVIDER, 
BUT NO ESTABLISHED DIAGNOSIS 
3 
 
DOCUMENTATION OF AN ATTEMPT TO ESTABLISH PREVIOUS 
MENTAL STATUS  
4 DOCUMENTATION TO SUGGEST NO PREVIOUS ABNORMAL 
MENTAL STATUS 
5 PREVIOUS ABNORMAL MENTAL STATUS BY RELATIVE REPORT 
ONLY  
6 
 
PREVIOUS ABNORMAL MENTAL STATUS – SOURCE UNCLEAR 
7 
 
NO DOCUMENTATION REGARDING PREVIOUS MENTAL STATUS 
8 NO EVIDENCE OF COGNITIVE IMPAIRMENT 
COG30 DID THE ED PROVIDER 
DOCUMENT A REFERRAL FOR 
OUTPATIENT EVALUATION OF 
THE COGNITIVE 
IMPAIRMENT? 
1 REFERRAL TO GERIATRICS OPD  
2 
 
REFERRAL TO OTHER MEDICAL SPECIALIST – SPECIFY: 
3 REFERRAL TO MEMORY CLINIC 
4 RECOMMEND TO GP TO REFER TO SPECIALIST 
5 NO REFERRAL EVIDENT 
 SPECIFY:   
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EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
which was 
found by 
the ED 
provider 
Documented evidence of presence of impaired 
memory OR alertness, disorientation, deficits in 
executive functions (problem-solving, sequencing, 
multi-tasking, conceptualizing, abstract thinking), 
deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with 
verbal comprehension, impaired writing ability, 
naming objects), agnosia,  apraxia, delusions, 
hallucinations or evidence of (suggested) delirium, 
or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which 
score indicates ‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) 
≤23 
 Abbreviated Mental Test score (AMT) ≤7 
 Abbreviated Mental Test score4 (ATM4) ≤ 
3 
 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT)≥11,  
 Rowland Universal Dementia Assessment 
Scale (RUDAS) ≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment 
(MoCA)≤25 
 The confusion Assessment Method (CAM)= 
patients exhibited features 1, 2a, and 2b 
from the CAM in addition to abnormalities 
in either feature 3 or 4. 
 Confusion Assessment Method for the ICU 
(CAM-ICU)= Positive (feature 1 and 2 and 
either 3 or 4 present) 
 Intensive Care Delirium Screening Checklist 
(ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
Kipps C.M., Hodges J.R. 
Cognitive assessment for 
clinicians, J Neurol Neurosurg 
Psychiatry 2005;76:i22-i30 
doi:10.1136/jnnp.2004.059758 
BC medical association 
guideline: “Cognitive 
Impairment in the Elderly – 
Recognition, Diagnosis and 
Management”. 2008 
Schnitker et al. 2013 
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 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
score indicates cognitive impairment 
 Other tool for cognitive assessment score 
indicates cognitive impairment 
OR  
a documented history of dementia. 
No previous 
recognition 
or diagnosis 
of an 
abnormal 
mental 
status by 
another 
health care 
provider 
Documented evidence that the cognitive 
impairment is identified by the ED provider for the 
first time (newly identified) OR documented 
evidence that the abnormal mental status has not 
been recognized by another health care provider 
before.  
EDQI DEFINITION 
Cognitive 
impairment 
which is not 
a change 
from 
baseline  
No change in patient’s baseline cognitive 
functioning.  
Documented evidence that patient’s cognitive 
functioning was not acutely changed from patient’s 
cognitive baseline. (e.g. “this behavior is normal for 
him”, he is confused, just like home, cognitive 
functioning did not get any worse”) 
EDQI DEFINITION 
ED service 
episode end 
status of 
discharged 
The status of the patient at the end of the non-
admitted patient emergency department service 
episode –discharged   
National health data 
dictionary, METeOR identifier: 
322641 
Referral for 
outpatient 
evaluation 
of the 
cognitive 
impairment 
Documented evidence of patient’s referral to 
geriatric services (e.g memory clinic, geriatrician), 
primary care provider (including a recommendation 
to GP to refer to a specialist)  
EDQI DEFINITION 
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DELIRIUM 
Group 
Cognition 
Call Sign 
UQEMCOG202 
Indicator Label  
Identifying whether cognitive impairment has changed from baseline 
DESCRIPTION 
UQEMCOG202:    Proportion of older persons found to have cognitive impairment where the 
ED provider documents whether there has been an acute change in pre-
morbid cognitive status 
DEVELOPMENT ORIGINS 
Terrell, K.M., F.M. Hustey, U. Hwang, L.W. Gerson, N.S. Wenger, and D.K. Miller, Quality indicators 
for geriatric emergency care. Academic Emergency Medicine, 2009. 16(5): p. 441-449. 
Modified by the panel at the second panel meeting  
QI NUMERATOR 
Number of older persons found to have cognitive impairment where the ED provider documents 
whether there has been an acute change in mental status from baseline  
QI DENOMINATOR 
Number of older persons found to have cognitive impairment  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The expert panel discussed the following indicator:  
“Proportion of older persons found to have cognitive impairment where the ED provider documents 
whether there has been an acute change in mental status from baseline (or documents an attempt to 
do so)” 
This is a previously published process indicator developed by Terrell and colleagues (2009). The 
trigger for this quality indicator was that 14 of the 21 older people with cognitive impairment 
(identified by the ED provider) had a reference in their medical record whether the cognitive 
impairment was an acute change from baseline. The expert panel was in favour of this quality 
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indicator however there was a discussion whether the ED provider should apply a delirium screener 
(formal or informal) instead (resulting in the development of UQEMCOG912).  
The panel recommended re-wording concerning ‘from baseline’ (as baseline is hard to measure) to 
‘premorbid’ (3 days before patient became ill). The phrase ‘or documents an attempt to do so’ was 
deleted as it is clumsy phrasing and has minimal impact on the QI trigger rate.  
The panel voted on this contingent (depending whether the ED provider identifies the cognitive 
impairment in the first place) quality indicator: 
“Proportion of older persons found to have cognitive impairment where the ED provider documents 
whether there has been an acute change in pre-morbid cognitive status” 
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG202 21 14 67% 
  
  
What these data show 
 The number of patients triggering the QI ranges from 1-6, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 51%; Range: 0% - 100%) 
 This quality indicator is generalizable to all older persons with cognitive impairment in the ED 
 There is potential for improvement in QI outcome across the hospitals, because variation would 
increase once cognitive impairment is appropriately identified (this sample has 230 people with 
cognitive impairment, but the chart only identified 33). 
 
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 1 6 0 2 1 8   3 
NUM 0 4 0 1 1 6   2 
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PROPORTION 
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Additional Prevalence Data: 
The prospective data shows that there were 230/580 (39.7%) older persons with some form of 
cognitive impairment of whom 32 (32/230; 14%) had an acute change in mental status compared to 
pre-morbid cognitive functioning. 
MERGE OF DATA COLLECTION SHEETS 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
 
 
C5 DOES THE PATIENT HAVE A HISTORY 
OF DEMENTIA? 
1 YES  
2 SPECIFICALLY DOCUMENTED IN ED NOTES TO NOT HAVE 
DEMENTIA  
3 NO DOCUMENTATION REGARDING DEMENTIA 
COG21 IS THERE REFERENCE TO 
BASELINE (PREMORBID) 
COGNITIVE FUNCTION? 
1 YES – PREVIOUS FORMAL ASSESSMENT TOOL  
2 YES – REPORT OF RELATIVE / CARER 
3 YES – OTHER, SPECIFY 
4 NO 
 SPECIFY:    
COG22 BASELINE (PREMORBID) 
COGNITION – REFERENCE TO 
TIME-POINT OF THIS 
BASELINE? 
1 
2 
YES – SPECIFY 
NO 
 
 SPECIFY:    
COG23 ACUTE CHANGE FROM 
BASELINE ASSESSED - 
COGNITION? 
1 YES – ACUTE CHANGE FROM BASELINE EXPLICITLY ASSESSED   
2 YES – ACUTE CHANGE FROM BASELINE ASSESSED BY USING A 
DELIRIUM SCREENER ONLY 
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3 YES – ACUTE CHANGE FROM BASELINE ASSESSMENT INFERRED – 
SPECIFY HOW 
4 NO ASSESSMENT OF ACUTE CHANGE FROM BASELINE EVIDENT 
 SPECIFY:    
COG25 IS THERE AN ACUTE CHANGE 
FROM BASELINE? 
1 YES – ACUTE CHANGE FROM BASELINE EXPLICITLY STATED  
2 YES – ACUTE CHANGE FROM BASELINE INFERRED – SPECIFY HOW 
3 YES – ACUTE CHANGE FROM BASELINE EVIDENCE FROM FORMAL 
DELIRIUM SCREENER 
4 STATED LACK OF CLARITY REGARDING BASELINE STATUS 
5 NO CHANGE FROM BASELINE EVIDENT 
6 CHANGE FROM BASELINE NOT ASSESSED 
 SPECIFY:    
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
which was 
found by the 
ED provider 
Documented evidence of presence of impaired 
memory OR alertness, disorientation, deficits in 
executive functions (problem-solving, sequencing, 
multi-tasking, conceptualizing, abstract thinking), 
deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with 
verbal comprehension, impaired writing ability, 
naming objects), agnosia,  apraxia, delusions, 
hallucinations or evidence of (suggested) delirium, 
or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which 
score indicates ‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) 
Kipps C.M., Hodges J.R. 
Cognitive assessment for 
clinicians, J Neurol Neurosurg 
Psychiatry 2005;76:i22-i30 
doi:10.1136/jnnp.2004.059758 
BC medical association 
guideline: “Cognitive 
Impairment in the Elderly – 
Recognition, Diagnosis and 
Management”. 2008 
Schnitker et al. 2013 
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≤23 
 Abbreviated Mental Test score (AMT) ≤7 
 Abbreviated Mental Test score4 (ATM4) ≤ 
3 
 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT)≥11,  
 Rowland Universal Dementia Assessment 
Scale (RUDAS) ≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment 
(MoCA)≤25 
 The confusion Assessment Method (CAM)= 
patients exhibited features 1, 2a, and 2b 
from the CAM in addition to abnormalities 
in either feature 3 or 4. 
 Confusion Assessment Method for the ICU 
(CAM-ICU)= Positive (feature 1 and 2 and 
either 3 or 4 present) 
 Intensive Care Delirium Screening Checklist 
(ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
score indicates cognitive impairment 
 Other tool for cognitive assessment score 
indicates cognitive impairment 
OR  
a documented history of dementia. 
Whether 
there has 
been an 
‘acute 
change in 
mental 
status from 
baseline’  
Documented evidence that there is either 1) not an 
acute change or 2) a change in baseline cognitive 
functioning which occurred abruptly. Usually over a 
period of hours or days.  
e.g. “this behavior is normal for him” or “patient is 
more confused than usual”  
Inouye S.K. Delirium in older 
persons, N Engl J Med 2006; 
354:1157-1165 
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Documents 
an attempt 
to do so 
Documented in medical record:  An attempt to 
work out whether the abnormal mental status is a 
change from baseline or similarly documented 
evidence (lack of clarity regarding baseline status).  
EDQI definition 
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Group 
Cognitive impairment 
Call Sign 
UQEMCOG207 
Indicator Label  
Attribute potential etiology to acute confusion 
DESCRIPTION 
UQEMCOG207:   Proportion of older persons who have a suspected or definite diagnosis of 
delirium, where the ED provider documented an attempt to attribute the 
altered mental state to a potential aetiology 
DEVELOPMENT ORIGINS 
Arora, V. M., M. L. McGory, et al. (2007). "Quality indicators for hospitalization and surgery in 
vulnerable elders." Journal of the American Geriatrics Society 55 Suppl 2: S347-358. 
QI NUMERATOR 
Number of older persons who have a suspected or definite diagnosis of delirium, acute confusional 
state, or reduced level of consciousness, where the ED provider documented an attempt to attribute 
the altered mental state to a potential aetiology  
 
QI DENOMINATOR 
Number of older persons who have a suspected or definite diagnosis of delirium, acute confusional 
state, or reduced level of consciousness 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following indicator: 
“Proportion of older persons who have a suspected or definite diagnosis of delirium, acute 
confusional state, or reduced level of consciousness, where the ED provider documented an attempt 
to attribute the altered mental state to a potential aetiology” 
This is an ACOVE indicator. The debate between the panelists was mainly regarding the difference 
between the scoring of this indicator compared to UQEMCOG213 (page 66). This indicator triggers if 
the ED provider documents the potential aetiology of delirium (e.g. delirium caused by urinary tract 
infection) where UQEMCOG213 triggers if there is any documentation concerning investigations 
(such as ECG, X ray) to identify the cause. The panel favoured UQEMCOG207 (QI trigger 21% and 
variation between sites) as UQEMCOG213 is less discriminating (trigger 100%). 
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Changes regarding QI wording were suggested as the QI was too convoluted.  
The panel voted on this QI for face validity: 
“Proportion of older persons who have a suspected or definite diagnosis of delirium, where the ED 
provider documented an attempt to attribute the altered mental state to a potential aetiology.” 
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG207 34 7 21% 
  
  
What these data show 
 The number of patients triggering the QI ranges from 1-3. 
 There is insufficient variation between the numbers triggered for the highest and lowest proportions 
(Mean: 16%; Range: 0% - 50%) 
 This quality indicator is only generalizable to all older persons with a suspected or definite diagnosis 
of delirium. 
 There is potential for improvement in QI outcome across the hospitals, because clinically if identify 
delirium a potential cause should be documented.  
Additional Prevalence Data: 
The prospective data shows that there were 41/580 (7%) older persons with delirium using the CAM 
and interRAI delirium screen.  
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MERGE OF DATA COLLECTION SHEETS 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
 
 
RU11 DOCUMENTATION REGARDING 
DELIRIUM (OR ANY SYNONYM) 
1 DELIRIUM DIAGNOSED  
 2 DELIRIUM SUSPECTED 
 3 DELIRIUM DOCUMENTED TO BE ABSENT 
 4 NO DOCUMENTATION REGARDING DELIRIUM 
COG25 IS THERE AN ACUTE CHANGE 
FROM BASELINE? 
1 YES – ACUTE CHANGE FROM BASELINE EXPLICITLY STATED  
2 YES – ACUTE CHANGE FROM BASELINE INFERRED – SPECIFY HOW 
3 YES – ACUTE CHANGE FROM BASELINE EVIDENCE FROM FORMAL 
DELIRIUM SCREENER 
4 STATED LACK OF CLARITY REGARDING BASELINE STATUS 
5 NO CHANGE FROM BASELINE EVIDENT 
6 CHANGE FROM BASELINE NOT ASSESSED 
 SPECIFY:    
COG31 
 
WAS THERE DOCUMENTED 
EVIDENCE THAT THE ED PROVIDER 
CONSIDERED POSSIBLE CAUSES OF 
DELIRIUM / ACUTE CONFUSIONAL 
STATE / ALOC? 
1 YES, DOCUMENTED CAUSE OF ACUTE CONFUSIONAL 
STATE.  
 
2 YES, DOCUMENTED LIKELY CAUSE OF ACUTE 
CONFUSIONAL STATE 
3 YES, DOCUMENTED ATTEMPT TO FIND CAUSE, BUT NO 
CAUSE FOUND 
4 NO DOCUMENTATION REGARDING CAUSE 
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5 DELIRIUM NOT CONSIDERED AS A (POTENTIAL) 
DIAGNOSIS 
EX18 
  
  
  
DURING THIS ED EPISODE DID 
THE PATIENT HAVE A REDUCED 
LEVEL OF CONSCIOUSNESS? 
1 YES - GCS DOCUMENTED TO ≤14   
2 IDENTIFIED TO BE ALOC 
3 IDENTIFIED IN ED MEDICAL NOTES TO HAVE A REDUCED LEVEL 
OF CONSCIOUSNESS 
4 NO EVIDENCE OF REDUCED LEVEL OF CONSCIOUSNESS 
 
EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Delirium (suspected or 
definite diagnosis) 
(identified by ED 
provider-
retrospectively) 
Documented evidence of “A disturbance of 
consciousness and a change in cognition that 
develops over a short period of time and 
tends to fluctuate during the course of the 
day” 
 
 
 
Documented evidence of “An acute decline in 
attention and cognition” 
 
Documented evidence of any other 
acceptable synonyms of delirium including: 
Acute or new confusional state, acute mental 
status change, toxic psychosis, metabolic 
encephalopathy or acute organic brain 
syndrome, subsyndromal delirium. 
Cognition screened for delirium by using a 
formal tool which scores indicates ‘delirium’.  
 The confusion Assessment Method 
(CAM)= patients exhibited features 
1, 2a, and 2b from the CAM in 
addition to abnormalities in either 
American Psychiatric 
Association. Diagnostic 
and Statistical manual of 
mental disorders: DSM-
IV-TR. Chicago, IL: 
American Psychiatric 
association; 2000:135-
147  
 
Inouye, S.K. Delirium in 
older persons.  
 
Elie M. prevalence and 
detection of delirium in 
elderly emergency 
department patients, 
2000. CMAJ.  
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feature 3 or 4. 
 Confusion Assessment Method for 
the ICU (CAM-ICU)= Positive (feature 
1 and 2 and either 3 or 4 present) 
 Intensive Care Delirium Screening 
Checklist (ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening 
scale (DOS)≥3,  
  Site specific tool for cognitive 
assessment score indicates delirium 
 Other tool for cognitive assessment 
score indicates delirium 
Acute confusional state 
(see definition above) 
Often used as a substitute of ‘delirium’. 
Documented evidence of a change in 
cognition that developed over a short period 
of time (hours to days).  
Elie M. prevalence and 
detection of delirium in 
elderly emergency 
department patients, 
2000. CMAJ. 
Reduced level of 
consciousness 
Documented evidence of a Glasgow Coma 
Scale < 15.  
 
 
Documented evidence in medical record of 
altered level of consciousness - “ALOC” or 
other synonym of reduced level of 
consciousness (e.g. reduced awareness, not 
alert, reduced wakefulness) 
Taesdale, Assessment of 
coma and impaired 
consciousness, The 
Lancet1974 
 
EDQI DEFINITION 
Attempt to attribute the 
altered mental state to a 
potential aetiology  
Documented evidence whether the cause of 
(suspected) delirium is identified e.g. 
“delirium present, no aetiology found” or 
“delirium present, probably due to chest 
infection.”    
Clinical access and 
redesign unit. Confused 
older person in ED, 
clinical guide 
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Group 
Cognition 
Call Sign 
UQEMCOG213 
Indicator Label  
Delirium cause 
DESCRIPTION 
UQEMCOG213:    Proportion of older persons with a suspected or definite diagnosis of 
delirium, where the ED provider undertakes an organic screen to identify 
precipitant/s 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons with a suspected or formal diagnosis of delirium where the ED provider 
undertakes an organic screen to identify precipitant/s 
QI DENOMINATOR 
Number of older persons with a suspected or formal diagnosis of delirium 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel members considered the next process quality indicator: 
“Proportion of older persons with a suspected or formal diagnosis of delirium where the ED provider 
undertakes an organic screen to identify precipitant/s” 
The trigger for this QI was 100% A very inclusive approach was taken to score this QI.  All patients 
with (suspected) delirium found by the ED provider had several investigations done while they were 
in ED). 
The panelists discussed that in the ED population several tests are carried out (such as UEC and FBC 
as standard practice). The panel discussed to further define ‘organic screen’ to make this QI more 
discriminating. However when this QI was scored with the following tests as a minimum WTU, ECG, 
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UEC, blood glucose, LFT, and FBE (the panel excluded ‘calcium’) the QI triggers 0 out of 38 patients.  
The panel found that the previous QI (UQEMCOG207) was more supportive measuring this aspect of 
quality of care.  
The panel discussed that the denominator of UQEMCOG207 and UQEMCOG213 should be the same. 
Therefore this was recalculated to match. For the purposes of the voting the numerator is not 
calculated if data is not available this impacts the denominator differently in both QIs (as missing 
numerator data is coded as missing denominator). Missing data is dealt with differently in the final 
QI syntax at which point the denominators will be the same.  
PREVALENCE 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG213 38 0 0% 
 
MERGE OF DATA COLLECTION SHEETS 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
 
RU7 DELIRIUM SCREENING –
INFORMAL: GENERAL 
COMMENT ABOUT DELIRIUM 
1 GENERAL COMMENT ABOUT DELIRIUM BEING 
PRESENT 
 
2 GENERAL COMMENT ABOUT DELIRIUM BEING 
ABSENT 
3 NO GENERAL COMMENT ABOUT DELIRIUM 
RU8 DELIRIUM SCREENING –
INFORMAL: REFERENCE TO 
ACUTE CONFUSIONAL STATE 
1 REFERENCE TO ACUTE CONFUSIONAL STATE 
BEING PRESENT 
 
2 REFERENCE TO ACUTE CONFUSIONAL STATE 
BEING ABSENT 
3 NO REFERENCE TO ACUTE CONFUSIONAL 
STATE 
RU9 DELIRIUM SCREENING –
INFORMAL: REFERENCE TO 
COGNITIVE IMPAIRMENT (CI) 
ACUTELY CHANGED FROM 
BASELINE 
 
1 
 
2 
 
3 
REFERENCE TO CI ACUTELY CHANGED FROM 
BASELINE BEING PRESENT 
REFERENCE TO CI ACUTELY CHANGED FROM 
BASELINE BEING ABSENT 
NO REFERENCE TO CI ACUTELY CHANGED 
FROM BASELINE 
 
  
COG31 
 
WAS THERE DOCUMENTED 
EVIDENCE THAT THE ED 
PROVIDER CONSIDERED 
POSSIBLE CAUSES OF DELIRIUM / 
ACUTE CONFUSIONAL STATE / 
ALOC? 
1 YES, DOCUMENTED CAUSE OF ACUTE CONFUSIONAL 
STATE.  
2 YES, DOCUMENTED LIKELY CAUSE OF ACUTE 
CONFUSIONAL STATE 
3 YES, DOCUMENTED ATTEMPT TO FIND CAUSE, BUT 
NO CAUSE FOUND 
4 NO DOCUMENTATION REGARDING CAUSE 
5 DELIRIUM NOT CONSIDERED AS A (POTENTIAL) 
DIAGNOSIS 
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EX23 
  
CVS EXAMINATION 1 YES 
2 NO 
EX25 
  
RESPIRATORY EXAMINATION 
  
  
1 YES 
2 NO 
EX26 
  
ABDOMINAL EXAMINATION 
  
  
1 YES 
2 NO 
 
EX28  NEUROLOGICAL EXAMINATION 1 YES 
2 NO 
EX27_1 DOCUMENTED EVIDENCE OF PHYSICAL EXAMINATION OF 
THE SYSTEM PERTINENT TO THE PATIENT’S PRESENTATION 
1 YES 
2 NO 
 
M42 
  
IS THERE DOCUMENTED 
EVIDENCE OF A DRUG 
REVIEW?   
1 YES - MEDICATION REVIEWED  
2 NO EVIDENCE OF MEDICATION REVIEW 
  
 
INX99 
 
IS THERE DOCUMENTED 
EVIDENCE OF BRAIN 
IMAGING? 
1 YES – CT HEAD 
2 YES – MRI BRAIN 
3 NO BRAIN IMAGING 
 
INX1 
  
WAS AN ECG 
PERFORMED IN ED?  
1 YES 
2 NO 
 
INX5 
  
WAS AN ABG/VBG 
PERFORMED IN ED?  
1 YES 
2 NO 
 
INX9 
  
WAS A FULL BLOOD 
COUNT(FBC)  
PERFORMED IN ED? 
1 YES 
2 NO 
 
INX13 
  
WAS A UREA & 
CREATININE PERFORMED 
IN ED? 
1 YES 
2 NO 
 
INX17 
  
WERE ELECTROLYTES 
PERFORMED IN ED? 
1 YES 
2 NO 
 
INX21 
  
WAS A BLOOD GLUCOSE 
LEVEL PERFORMED IN ED? 
1 YES 
2 NO 
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INX25 WAS CALCIUM 
PERFORMED IN ED? 
1 YES 
 
INX29 
 
WERE LIVER FUNCTION 
TESTS PERFORMED IN ED? 
1 YES 
2 NO 
 
INX41 WAS A TROPONIN 
PERFORMED IN ED? 
1 YES 
2 NO 
 
INX45 WERE THYROID 
FUNCTION TESTS (TSH) 
PERFORMED IN ED? 
1 YES 
2 NO 
 
INX49 WAS A SERUM ALCOHOL 
LEVEL PERFORMED IN ED? 
1 YES 
2 NO 
 
INX53 
  
WAS A B12 & FOLATE 
PERFORMED IN ED? 
  
1 YES 
2 NO 
 
INX61 
  
WAS A URINE DRUG 
SCREEN PERFORMED IN 
ED?  
1 YES 
2 NO 
 
INX57 WAS A C-REACTIVE 
PROTEIN (CRP) 
PERFORMED IN ED? 
1 YES 
2 NO 
 
INX65 WAS A WARD TEST URINE 
PERFORMED IN ED? 
1 YES 
2 NO 
 
INX73 WAS A URINE 
MICROSCOPY WITH 
CULTURES AND 
SENSITIVITIES (URINE 
M/C/S) PERFORMED IN ED? 
1 YES 
2 NO 
 
 
INX77 
  
WERE BLOOD CULTURES 
PERFORMED IN ED?  
1 
YES 
2 
NO 
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INX77 
  
WERE BLOOD CULTURES 
PERFORMED IN ED?  
1 YES 
2 NO 
 
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Persons with a 
suspected or 
formal 
diagnosis of 
delirium 
(prospectively) 
Documented evidence of “A disturbance of 
consciousness and a change in cognition that 
develops over a short period of time and tends to 
fluctuate during the course of the day” 
 
OR 
 
Documented evidence of “An acute decline in 
attention and cognition” 
OR 
Documented evidence of any other acceptable 
synonyms of delirium including: Acute or new 
confusional state, acute mental status change, 
toxic psychosis, metabolic encephalopathy or 
acute organic brain syndrome, subsyndromal 
delirium. 
OR 
Cognition screened for delirium by using a formal 
tool which scores indicates ‘delirium’.  
 The confusion Assessment Method 
(CAM)= patients exhibited features 1, 2a, 
and 2b from the CAM in addition to 
abnormalities in either feature 3 or 4. 
 Confusion Assessment Method for the 
ICU (CAM-ICU)= Positive (feature 1 and 2 
and either 3 or 4 present) 
 Intensive Care Delirium Screening 
Checklist (ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
American Psychiatric 
Association. Diagnostic and 
Statistical manual of mental 
disorders: DSM-IV-TR. 
Chicago, IL: American 
Psychiatric association; 
2000:135-147  
 
Inouye, S.K. Delirium in older 
persons.  
 
Elie M. prevalence and 
detection of delirium in 
elderly emergency 
department patients, 2000. 
CMAJ.  
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(DOS),  
  Site specific tool for cognitive assessment 
score indicates delirium 
 Other tool for cognitive assessment score 
indicates delirium 
OR 
Positive Confusion Assessment Method (CAM) 
(prospectively collected) 
 
 
 
 
Inouye 1990 
Undertakes an 
organic screen 
to identify 
precipitant/s 
Documented evidence of a structured physical 
examination (including vital signs ) and an 
assessment for (reversible) precipitating factors  
as drugs, primary neurologic diseases (stroke), 
intercurrent illnesses (e.g. infection, hypoxia, 
anemia), environmental (bladder catheter, pain, 
emotional stress), and prolonged sleep 
deprivation  
OR Documented evidence of investigations (for all 
patients with delirium/acute confusional state or 
reduced level of consciousness) including: WTU 
(MSU), ECG, urea, Liver Function Test (LFT), 
electrolytes, creatinine (UEC), Calcium, FBC, CXR, 
Blood sugar level  
OR documented evidence of whether the cause of 
(suspected) delirium is identified e.g. “delirium 
present, no aetiology found” or “delirium present, 
probably due to chest infection.”    
Clinical access and redesign 
unit. Confused older person 
in ED, clinical guide 
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Group 
Cognition 
Call Sign 
UQEMCOG212 
Indicator Label  
Screening for delirium 
DESCRIPTION 
UQEMCOG212:   Proportion of older persons with cognitive impairment where the ED 
provider screened for delirium 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons with cognitive impairment where the ED provider screened for delirium  
 
QI DENOMINATOR 
Number of older persons with cognitive impairment (for the purpose of the field study, only those 
persons where data is available to score the numerator are included) 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following quality indicator: 
“Proportion of older persons with cognitive impairment where the ED provider screened for 
delirium.”  
The panel members discussed whether this QI is relevant for the whole older ED population (as old 
age is a delirium risk factor). A new process QI was created (UQEMCOG912).  
This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
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direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment.  
The QI data showed variation across the sites and opportunity for improvement.  
 PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG212 33 15 45% 
  
What these data show 
 The number of patients triggering the QI ranges from 1-8, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 44%; Range: 0% - 100%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
  
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 1 6 2 5 2 11   6 
NUM 1 3 1 1 0 8   1 
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Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG212 159 41 26% 
  
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 The number of patients triggering the QI ranges from 1-16, with variation across sites. 
 There is variation between the numbers triggered for the highest and lowest proportions (Mean: 37%; 
Range: 3% - 100%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
Additional Prevalence Data: 
The prospectively collected data showed that there were 41/580 (7%) older persons with delirium. 
Within the sample a formal delirium assessment was carries in 2.7% of the cases (10/369) 
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MERGE OF DATA COLLECTION SHEET 
COG4 Was a formal assessment of 
cognition undertaken using a Site 
Specific Tool OR OTHER 
TOOL NOT LISTED (screening 
for cognitive impairment with or 
without delirium)? 
1 YES, FORMALLY SCREENED FOR COGNITIVE 
IMPAIRMENT ONLY  
 
2 YES, FORMALLY SCREENED FOR DELIRIUM ONLY 
3 YES, FORMALLY SCREENED FOR COGNITIVE 
IMPAIRMENT AND DELIRIUM 
4 NO SITE SPECIFIC TOOL OR OTHER TOOL USED 
SPECIFY TOOL: 
 
 
COG1_1 Was a formal assessment of DELIRIUM undertaken? 
 
 
1 
2 
YES 
NO 
 
 
RU6 WAS DELIRIUM SCREENED FOR 
USING A FORMAL TOOL OTHER 
THAN TOOLS MENTIONED? 
1 
2 
YES – SPECIFY: 
NO  
 
 SPECIFY:    
RU7 DELIRIUM SCREENING –
INFORMAL: GENERAL 
COMMENT ABOUT DELIRIUM 
1 GENERAL COMMENT ABOUT DELIRIUM BEING 
PRESENT 
 
2 GENERAL COMMENT ABOUT DELIRIUM BEING 
ABSENT 
3 NO GENERAL COMMENT ABOUT DELIRIUM 
RU8 DELIRIUM SCREENING –
INFORMAL: REFERENCE TO 
ACUTE CONFUSIONAL STATE 
1 REFERENCE TO ACUTE CONFUSIONAL STATE 
BEING PRESENT 
 
2 REFERENCE TO ACUTE CONFUSIONAL STATE 
BEING ABSENT 
3 NO REFERENCE TO ACUTE CONFUSIONAL 
STATE 
RU9 DELIRIUM SCREENING –
INFORMAL: REFERENCE TO 
COGNITIVE IMPAIRMENT (CI) 
ACUTELY CHANGED FROM 
BASELINE 
 
1 
 
2 
 
3 
REFERENCE TO CI ACUTELY CHANGED FROM 
BASELINE BEING PRESENT 
REFERENCE TO CI ACUTELY CHANGED FROM 
BASELINE BEING ABSENT 
NO REFERENCE TO CI ACUTELY CHANGED 
FROM BASELINE 
 
  
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Person with 
cognitive 
impairment 
An older patient presented to the emergency 
department who has one positively triggered 
cognition screener. Used screening tools include 
OMCT, SIS and RUDAS.  
EDQI DEFINITION 
Older 
person 
≥70 years EDQI DEFINITION 
Formally Structured assessment of confusion using CAM, EDQI DEFINITION 
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screened for 
delirium 
CAM-ICU, ICDSC, CTD, NEECHAM confusion scale, 
DSI, site specific delirium tool, or other delirium 
screening tool 
Informally 
screened for 
delirium 
Documented evidence that the ED provider 
identified the presence or absence of symptoms of 
delirium (or synonym), including acute changed 
cognitive impairment from baseline or fluctuating 
level of alertness or disturbance of consciousness.  
EDQI DEFINITION 
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BEHAVIOURAL SYMPTOMS 
Group 
Cognition 
Call Sign 
UQEMCOG208B 
Indicator Label  
Older persons with behavioural symptoms 
DESCRIPTION 
UQEMCOG208B  Proportion of older persons with cognitive impairment and behavioural 
symptoms where the ED provider documents the behaviour to a potential aetiology  
DEVELOPMENT ORIGINS 
Feil, D. G., C. MacLean, et al. (2007). "Quality indicators for the care of dementia in vulnerable 
elders." Journal of the American Geriatrics Society 55 Suppl 2: S293-301 
Modified after the second expert panel.  
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons with acute behavioural symptoms in ED, where the ED provider where the 
ED provider documents the behaviour to a potential aetiology”  
QI DENOMINATOR 
Number of older persons with cognitive impairment and acute behavioural issues  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel considered the following process quality indicator: 
“Proportion of older persons with cognitive impairment and acute behavioural symptoms where the 
ED provider undertakes a screen to identify precipitant/s” 
This is a previously published ACOVE quality indicator (Feil 2007).  
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The field study identified 2 persons with behavioural symptoms (retrospectively collected) and in 
both cases the hospital complied with the quality of care measure (100% trigger).  
The panel suggested no changed to this QI and voted as a contingent QI on the assumption that all 
persons with cognitive impairment would be identified. Our prospective data collection indicated 
that of the 230 older persons with cognitive impairment, 14 exhibited behavioural symptoms (6%).   
Therefore prevalence data of behaviours was higher in our prospective data collection, but it is 
possible that prevalence in the actual older ED population with cognitive impairment is greater.    
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG208B 2 2 100% 
  
What these data show 
 There are 2 patients triggering this QI, therefore this QI is not generalizable to the population of 
patients with cognitive impairment.   
 There is no variation across sites 
 The denominator in this QI is low because of the under documentation of behaviours.  
o Our prospective data collection indicated that of the 230 older persons with cognitive 
impairment, 14 exhibited behaviour symptoms (6%).   
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MERGE OF DATA COLLECTION SHEET 
C5 DOES THE PATIENT HAVE A HISTORY OF 
DEMENTIA? 
1 YES 
2 SPECIFICALLY DOCUMENTED IN ED NOTES TO NOT HAVE DEMENTIA  
3 NO DOCUMENTATION REGARDING DEMENTIA 
BH1 BEHAVIOURAL SYMPTOMS NOTED 
DURING THE ED EPISODE 
1 
2 
3 
4 
5 
6 
7 
PACING / WANDERING 
YELLING 
AGITATION 
AGGRESSION 
BITING 
OTHER – SPECIFY 
NO BEHAVIOURAL SYMPTOMS DOCUMENTED 
 
 SPECIFY: 
 
   
BH8 ORDER OF INTERVENTIONS? 1 BEHAVIOURAL INTERVENTIONS ONLY  
  2 BEHAVIOURAL INTERVENTIONS BEFORE 
PHARMACOLOGICAL INTERVENTIONS  
 
  3 PHARMACOLOGICAL INTERVENTIONS CONCURRENT 
WITH BEHAVIOURAL INTERVENTIONS  
 
  4 PHARMACOLOGICAL INTERVENTIONS ONLY  
  5 PHARMACOLOGICAL INTERVENTIONS BEFORE 
BEHAVIOURAL INTERVENTIONS 
 
  6 TIMING OF BEHAVIOURAL INTERVENTIONS UNCLEAR 
WITH RESPECT TO PHARMACOLOGICAL INTERVENTIONS 
 
  7 NO EVIDENCE OF INTERVENTIONS  
BH9 WAS THE SEVERITY OF SYMPTOMS 1 SEVERE 
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RATED BY THE ED PROVIDERS? 
2 MODERATE 
3 MILD 
4 SEVERITY OF SYMPTOMS NOT RATED 
BH10 WERE THERE SAFETY CONCERNS 
DOCUMENTED BY THE ED PROVIDERS? 
1 SECURITY CALLED 
2 STAFF / OTHERS INJURED 
3 STAFF / OTHERS INJURY RISK 
4 RISK OF INJURY TO PATIENT 
5 INJURY TO PATIENT 
6 TO FACILITATE ASSESSMENT OR TREATMENT 
7 NO SAFETY CONCERNS DOCUMENTED 
BH2_1 BEHAVIOUR WAS ACUTE CHANGE 
FROM BASELINE 
1 YES, ACUTE CHANGE FROM BASELINE 
2 NO ACUTE CHANGE FROM BASELINE 
3 NO DOCUMENTATION EITHER WAY 
BH3 WAS THERE DOCUMENTED 
EVIDENCE THAT THE ED PROVIDER 
CONSIDERED POSSIBLE CAUSES OF 
ACUTE CHANGED BEHAVIOUR? 
(e.g. pain, delirium)   
1 YES, DOCUMENTED CAUSE OF ACUTE BEHAVIOUR 
2 YES, DOCUMENTED LIKELY CAUSE OF ACUTE BEHAVIOUR 
3 YES, DOCUMENTED ATTEMPT TO FIND CAUSE, BUT NO CAUSE FOUND 
4 NO DOCUMENTATION REGARDING CAUSE 
5 NO ACUTE BEHAVIOURAL PROBLEMS 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
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EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Behavioural symptoms Documented evidence of behavioural 
symptoms, including screaming, restlessness, 
physical aggression, agitation, wandering, 
culturally inappropriate behaviours, sexual 
dishibition, hoarding, cursing or shadowing 
EDQI DEFINITION 
Acute behavioral 
symptoms 
Documented evidence of behavioural 
symptoms (as above) which are acutely 
changed from baseline behavior.  
EDQI DEFINITION 
Attempt to attribute 
the acute behavioural 
symptoms to a 
potential aetiology  
Documented evidence whether the cause of 
acute behavioural symptoms is identified e.g. 
“delirium present, no aetiology found” or 
“delirium present, probably due to chest 
infection.”    
EDQI DEFINITION 
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Group 
Cognition 
Call Sign 
UQEMCOG209 
Indicator Label  
Physical restraints 
DESCRIPTION 
UQEMCOG209:   Proportion of older persons with dementia who were physically restrained in ED, 
where the ED provider documented and communicated to the patient, 
caregiver or guardian, the target behavioural disturbance and safety concern 
justifying the use of restraints 
DEVELOPMENT ORIGINS 
Feil, D. G., C. MacLean, et al. (2007). "Quality indicators for the care of dementia in vulnerable 
elders." Journal of the American Geriatrics Society 55 Suppl 2: S293-301. 
QI NUMERATOR 
Number of older persons with dementia who were physically restrained in ED, where the ED 
provider documented and communicated to the patient, caregiver or guardian, the target 
behavioural disturbance and safety concern justifying the use of restraints 
QI DENOMINATOR 
Number of older persons with dementia who were physically restrained in ED  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The expert panel discussed the following process quality indicator:  
“Proportion of older persons with dementia who were physically restrained in ED, where the ED 
provider documented and communicated to the patient, caregiver or guardian, the target 
behavioural disturbance and safety concern justifying the use of restraints.” 
There are two QIs targeting physical restraints (UQEMCOG209 and UQEMCOG219). UQEMCOG209 is 
an ACOVE indicator and UQEMCOG219 is an indicator developed by the Emergency Care Expert 
Panel.  The field study shows that the ED provider did not use physical restraints in the study sample.  
The expert panel agreed not to use bedrails as a physical restraint for QI scoring. During the meeting 
it became clear that the panel favoured UQEMCOG219. 
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The expert panel concluded that the use of physical restraint should be voted on as a sentinel event 
(occurs rarely but is of sufficient significance that monitoring should occur).  
The denominator is low because of the limited number of people with a formal diagnosis of 
dementia who also experienced restraints in ED. The expert developed a QI which is more inclusive 
because it relates to people with cognitive impairment and target the key area for quality 
improvement which is the use of restraints (UQEMCOG219).    
PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG209 0 0 0% 
  
MERGE OF DATA COLLECTION SHEETS 
C5 DOES THE PATIENT HAVE A HISTORY OF 
DEMENTIA? 
1 YES 
2 SPECIFICALLY DOCUMENTED IN ED NOTES TO NOT HAVE DEMENTIA  
3 NO DOCUMENTATION REGARDING DEMENTIA 
BH10 WERE THERE SAFETY CONCERNS 
DOCUMENTED BY THE ED PROVIDERS? 
1 SECURITY CALLED 
2 STAFF / OTHERS INJURED 
3 STAFF / OTHERS INJURY RISK 
4 RISK OF INJURY TO PATIENT 
5 INJURY TO PATIENT 
6 TO FACILITATE ASSESSMENT OR TREATMENT 
7 NO SAFETY CONCERNS DOCUMENTED 
RU1 DOCUMENTATION OF PHYSICAL 
RESTRAINT IN ED (device attached to the 
patient’s body that the patient cannot 
1 DOCUMENTED USE OF PHYSICAL RESTRAINT IN ED 
2 DOCUMENTED THAT PHYSICAL RESTRAINT NOT REQUIRED 
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easily remove and which restricts freedom) 
3 NO DOCUMENTATION OF PHYSICAL RESTRAINT 
RU2 
 
TARGET SYMPTOM BEING ADDRESSED BY 
PHYSICAL RESTRAINT 
1 SPECIFIC TARGET SYMPTOM/S OF INTERVENTION EXPLICITLY 
DOCUMENTED – SPECIFY SYMPTOM/S 
2 SPECIFIC TARGET SYMPTOM/S OF INTERVENTION IMPLICITLY 
DOCUMENTED – SPECIFY SYMPTOM/S 
3 NO SPECIFIC TARGET SYMPTOM OF INTERVENTION DOCUMENTED 
 SPECIFY:   
RU3 DOCUMENTATION OF COMMUNICATION 
OF TARGET SYMPTOM & SAFETY CONCERN 
BEING ADDRESSED BY PHYSICAL 
RESTRAINT TO PATIENT 
1 
2 
3 
YES – COMMUNICATED TARGET & SAFETY CONCERN 
YES – INFORMED OF RESTRAINT 
NO 
RU4 DOCUMENTATION OF COMMUNICATION 
OF TARGET SYMPTOM & SAFETY CONCERN 
BEING ADDRESSED BY PHYSICAL 
RESTRAINT TO CARE-GIVER / GUARDIAN 
1 
2 
3 
YES – COMMUNICATED TARGET & SAFETY CONCERN 
YES – INFORMED OF RESTRAINT 
NO 
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Person with 
dementia 
Documented evidence of an established diagnosis 
of dementia, including Alzheimer’s disease (AD), 
vascular dementia (VaD), mixed  AD/VaD, Dementia 
with Lewy bodies, parkison’s disease Dementia, 
fronto temporal dementia or other types of 
dementias 
EDQI DEFINITION 
Physical 
restraints 
Documented evidence of “any physical or 
mechanical device, material or equipment attached 
to or near a person’s body and which cannot be 
controlled or easily removed by the person and 
which deliberately prevents or is deliberately 
intended to prevent a person’s free body 
movement to a position of choice and/or a person’s 
normal access to their body” 
 
Retsas, 1998 Survey findings 
describing the use of physical 
restraints in nursing homes in 
Victoria, Autralia.  
Interpretive Guidelines § 
483.13 (a) Department of 
Health & Human Services 
Centers for Medicare & 
Medicaid Services (CMS), CMS 
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Manual, Transmittal 66, 2010 [,  
#15] 
Safety 
concerns 
There is documented evidence of imminent 
medical, mental health, physical and/or 
environmental risk or harm to self or other people. 
Behaviour management, a 
guide to good practice,. 
Manageing behavioural and 
psychological symptoms of 
dementia. Kim Burns 2012 
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Group 
Cognition 
Call Sign 
UQEMCOG219 
Indicator Label  
Physical restraint 
DESCRIPTION 
UQEMCOG219:   The proportion of older persons with cognitive impairment who were physically 
restraints during their ED episode of care  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of older persons with cognitive impairment in whom physical restraints were utilized during 
their ED episode of care 
QI DENOMINATOR 
Total number of older persons in ED with data on physical restraints  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The expert panel discussed the following indicator: 
“The proportion of older persons with cognitive impairment in whom physical restraints were utilized 
during their ED episode of care”  
The panel preferred this indicator over UQEMCOG209. For the purpose of QI scoring the use of bed 
rails is not defines as a physical restraint.  
This QI was considered as a sentinel event. 
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PREVALENCE 
 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG219 230 0 0% 
  
MERGE OF DATA COLLECTION SHEETS (EB) 
 
RU1 DOCUMENTATION OF PHYSICAL 
RESTRAINT IN ED (device attached to the 
patient’s body that the patient cannot 
easily remove and which restricts freedom) 
1 DOCUMENTED USE OF PHYSICAL RESTRAINT IN ED 
2 DOCUMENTED THAT PHYSICAL RESTRAINT NOT REQUIRED 
3 NO DOCUMENTATION OF PHYSICAL RESTRAINT 
 
EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Physical 
restraints 
Any manual method or physical or 
mechanical device, material or 
equipment attached or adjacent to the 
resident’s body that the individual cannot 
remove easily which restricts freedom of 
movement or normal access to one’s 
body 
Interpretive Guidelines § 483.13 (a) 
Department of Health & Human 
Services Centers for Medicare & 
Medicaid Services (CMS), CMS 
Manual, Transmittal 66, 2010 (4) 
  
SHEET B_PATIENT REPEAT QUESTIONS_final 
10 
 
Choose one option for interview/time period PREMOR
BID 
SOURCE INDEX SOURCE INT 2 SOURCE INT 3 SOURCE 
MENTAL HEALTH - BEHAVIOUR 
2.57 IF THE STAFF UTILIZED PHYSICAL 
RESTRAINT SPECIFY TYPE OF RESTRAINT? 
UQRN OBSERVATION & STAFF 
LIMB RESTRAINTS 
   UQ  UQ  UQ 
   
VEST RESTRAINTS 
     
   
RESTRAINT BY STAFF HANDS 
     
   
OTHER - PLEASE SPECIFY 
     
   NO PHYSICAL RESTRAINT BUT 
BEHAVIOURS PRESENT 
     
   NOT APPLICABLE  - NO 
BEHAVIOURS REQUIRING 
RESTRAINT 
     
VITAL SIGNS 
2.58 OXYGEN PRESCRIPTION PRESENT ON 
MEDICATION CHART / IN ED MEDICAL 
NOTES 
UQRN OBSERVATION - MEDICATION 
CHART / ED MEDICAL NOTES 
YES 
   UQ  UQ  UQ 
   
NO 
     
   NOT APPLICABLE - NOT ON 
OXYGEN 
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PROXY INVOLVEMENT 
Group 
Cognition 
Call Sign 
UQEMCOG214 
Indicator Label  
Collateral history 
DESCRIPTION 
UQEMCOG214:    Proportion of older persons with cognitive impairment where the ED 
provider obtained collateral history 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Number of older persons with cognitive impairment where the ED provider obtained collateral 
history  
QI DENOMINATOR 
Number of older persons with cognitive impairment 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panelists considered the following quality indicator: 
“Proportion of older persons with cognitive impairment where the ED provider obtained collateral 
history” 
There was some discussion regarding the scoring of this quality indicator. The panel discussed 
whether information from the ambulance services or medical records should be considered. The 
domain of care tested in this QI is that getting a reliable history of the problem that an older person 
present to the ED with, should be supported from another source. After reviewing the data it was 
clear that including ambulance services and medical records to trigger the numerator resulted in 
higher trigger rates but did not account for informed collateral. Collateral history should be sought 
from persons knowing the person with cognitive impairment well (pre morbid functioning) and 
those concerned with the reason for ED presentation. The definition of collateral history was 
adjusted.  
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This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment.  
The expert panel was in favour of this quality indicator because QI showed variation across the sites 
and opportunity for improvement. There is evidence to show that collateral information is a key 
issue in understanding the specific needs of older persons with cognitive impairment.   
PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG214 32 21 66% 
  
What these data show 
 The number of patients triggering the QI ranges from 1-6, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 69%; Range: 50% - 100%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
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Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG214 158 52 33% 
  
 
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 The number of patients triggering the QI ranges from 0-18, with variation across sites. 
 There is variation between the numbers triggered for the highest and lowest proportions (Mean: 29%; 
Range: 0% - 60%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
MERGE OF DATA COLLECTION SHEETS 
CP12 ED STAFF SOURCED 
COLLATERAL HISTORY 
BY FACE-TO-FACE, 
PHONE OR OTHER REAL-
TIME COMMUNICATION 
1 YES – FROM FAMILY  
 2 YES – FROM CARER (INFORMAL)  
 3 YES – FROM CARER (FORMAL – INCLUDES RACF)  
 4 YES – FROM GP  
 5 YES – FROM LEGALLY APPOINTED GUARDIAN 
(WHERE THIS IS NOT ONE OF THE ABOVE) 
 
 6 YES – FROM COMMUNITY NURSE  
 7 DOCUMENTED UNSUCCESSFUL ATTEMPT TO 
SOURCE COLLATERAL 
 
  8 NO EVIDENCE COLLATERAL SOUGHT / OBTAINED  
 
COG11_1 COGNITIVE IMPAIRMENT OR 
DELIRIUM documented to be 
present? [IMPORTANT - CHECK 
MANUAL] 
1 
2 
3 
YES 
NO 
NO DOCUMENTATION REGARDING COGNITION 
 
 
 
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 1 13 27 20 37 30   30 
NUM 0 5 5 6 8 10   18 
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EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Person with 
cognitive 
impairment 
(identified 
by research 
nurse) 
An older patient presented to the emergency 
department who has one positively triggered 
cognition screener. Used screening tools include, 
OMCT, SIS and RUDAS.  
EDQI DEFINITION 
Collateral 
history 
Documented evidence that patient information was 
gathered from other resources (defined as those 
persons knowing the patient well in pre-morbid 
functioning and are likely knowing the reason for 
ED presentation) than the patient OR 
documentation of an unsuccessful attempt to 
obtain collateral history. 
EDQI DEFINITION 
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Group 
Cognition 
Call Sign 
UQEMCOG215B 
Indicator Label  
Next of kin involvement in ED care of cognitively impaired 
DESCRIPTION 
UQEMCOG215B:   Proportion of older persons with cognitive impairment where the ED 
provider ensured those close to the patient were notified  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
QI NUMERATOR 
Proportion of older persons with cognitive impairment where the ED provider contacted the person 
responsible for patient’s health matters  
QI DENOMINATOR 
Number of older persons with cognitive impairment  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel considered the next quality indicator: 
“Proportion of older persons with cognitive impairment where the ED provider ensured those close to 
the patient were notified” 
There was a discussion that in some cases the patient does not want the ED provider to notify family 
(this will be included as an option in the questionnaire). The panel discussed the word ‘next of kin’ as 
there is no legal status associated with this term. The word ‘Next of kin’ (as scored as the numerator) 
is replaced by ‘person responsible for health matter’.  
This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
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direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment.  
The experts voted on the following quality indicator: 
 “Proportion of older persons with cognitive impairment where the ED provider ensured those close 
to the patient were notified” 
The panel was very positive about this quality indicator because there is evidence that suggests 
involving those close to the patient with cognitive impairment influence the quality of care. In 
addition there was variation across sites with opportunity for improvement.  
PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG215B 33 23 70% 
  
What these data show 
 The number of patients triggering the QI ranges from 0-8, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 64%; Range: 0% - 100%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
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Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG215B 158 86 54% 
  
 
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 The number of patients triggering the QI ranges from 1-21, with variation across sites. 
 There is variation between the numbers triggered for the highest and lowest proportions (Mean: 59%; 
Range: 25% - 100%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
  
H1 H2 H3 H4 H5 H6 H7 H8 
DEN 1 13 27 20 37 30   30 
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MERGE OF DATA COLLECTION SHEETS 
CP11 FAIMLY /CARERS / NEXT 
OF KIN CONTACTED 
1 
 
FAMILY / NEXT OF KIN DOCUMENTED TO HAVE 
BEEN CONTACTED  
 
  2 ATTEMPTS TO CONTACT FAMILY / NEXT OF KIN 
DOCUMENTED– UNSUCCESSFUL 
 
  3 FAMILY / NEXT OF KIN ARRIVED IN ED WITHOUT 
DOCUMENTATION OF CONTACT BY ED 
 
  4 NO DOCUMENTATION OF ATTEMPTS TO CONTACT 
FAMILY / NEXT OF KIN 
 
 
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Person with 
cognitive 
impairment 
Cognitive impairment is defined as an older patient 
presented to the emergency department who has 1 
positively triggered cognition screener. Used 
screening tools include, OMCT, SIS and RUDAS.  
EDQI DEFINITION 
Nominated 
alternate 
decision 
maker  
A person, who is/are nominated by the patient, to 
make a decision about healthcare which is stated in 
an Advance Healthcare Directive (AHD) OR in 
absence of an AHD a person in the following order 
of priority: guardian(s), attorney(s), a spouse, an 
unpaid carer, a close friend.  
EDQI DEFINITION 
Involved the 
patient’s 
nominated 
alternate 
decision 
maker in 
the care 
plan 
Documented evidence of involvement of alternate 
decision maker in ED care plan.  
EDQI DEFINITION 
Ensured 
next of kin 
were 
notified 
Documented evidence whether 1) next of kin was 
present during patient’s ED stay or 2) where the ED 
provider attempted to contact next of kin to notify 
that the patient is in ED   
EDQI DEFINITION 
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Group 
Cognition 
Call Sign 
UQEMCOG215A 
Indicator Label  
Next of kin involvement in ED care of cognitively impaired 
DESCRIPTION 
UQEMCOG215A:   Proportion of older persons with cognitive impairment where the ED 
provider involved the patient’s nominated or legally authorized decision-
maker in the care plan 
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons with cognitive impairment where the ED provider involved the patient’s 
nominated alternate decision maker in the care plan  
QI DENOMINATOR 
Number of older persons with cognitive impairment 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following quality indicator and associated field study data: 
“Proportion of older persons with cognitive impairment where the ED provider involved the patient’s 
nominated substitute decision-maker in the care plan” 
There was a suggestion made to QI wording to change the way in which the autorised decision 
maker was referred to. 
This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
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this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment.  
The panel voted on the following re-worded quality indicator: 
“Proportion of older persons with cognitive impairment where the ED provider involved the patient’s 
nominated or legally authorized decision-maker in the care plan” 
The panel was in favour of this quality indicator because there is evidence that suggests involving 
those close to the patient with cognitive impairment influence the quality of care. There was limited 
variation across sites with significant opportunity for improvement.  
  
PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG215A 33 10 30% 
  
What these data show 
 The number of patients triggering the QI ranges from 0-7, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 17%; Range: 0% - 64%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
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Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG215A 155 20 13% 
  
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 The number of patients triggering the QI ranges from 0-8, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 11%; Range: 0% - 30%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
MERGE OF DATA COLLECTION SHEETS 
TP17 
   
DID ED PROVIDERS INVOLVE 
ALTERNATIVE DECISION MAKER IN THE 
CARE PLAN? 
   
1 ED PROVIDER DOCUMENTED TO INVOLVE 
ALTERNATE DECISION MAKER IN THE CARE PLAN 
2 EVIDENCE ED PROVIDER ATTEMPTED TO CONTACT 
ALTERNATE DECISION MAKER WITH DOCUMENTED 
LACK OF SUCCESS IN CONTACTING THEM 
3 NO EVIDENCE ED PROVIDER DOCUMENTED 
INVOLVEMENT OF ALTERNATE DECISION MAKER 
IN THE CARE PLAN 
4 NO ALTERNATIVE DECISION MAKER  
 
 
  
H1 H2 H3 H4 H5 H6 H7 H8 
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EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Person with 
cognitive 
impairment 
Cognitive impairment is defined as an older patient 
presented to the emergency department who has 1 
positively triggered cognition screener. Used 
screening tools include, OMCT, SIS and RUDAS.  
EDQI DEFINITION 
Nominated 
alternate 
decision 
maker  
A person, who is/are nominated by the patient, to 
make a decision about healthcare which is stated in 
an Advance Healthcare Directive (AHD) OR in 
absence of an AHD a person in the following order 
of priority: guardian(s), attorney(s), a spouse, an 
unpaid carer, a close friend.  
 
Involved the 
patient’s 
nominated 
alternate 
decision 
maker in 
the care 
plan 
Documented evidence of involvement of alternate 
decision maker in the ED care plan.  
EDQI DEFINITION 
Ensured 
next of kin 
were 
notified 
Documented evidence whether 1) next of kin was 
present during patient’s ED stay or 2) where the ED 
provider attempted to contact next of kin to notify 
that the patient is in ED   
EDQI DEFINITION 
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PAIN ASSESSMENT 
Group 
Assessment and Management 
Call Sign 
UQEMASS209A 
Indicator Label  
Assessing pain in cognitively impaired 
DESCRIPTION 
UQEMASS209A:   Proportion of older persons with moderate or severe cognitive impairment 
where the ED provider carried out a formal pain assessment using a 
standardized observational scale, a behavioural assessment or proxy report 
of pain  
DEVELOPMENT ORIGINS 
The Emergency Department Expert Panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons with moderate or severe cognitive impairment where the ED provider 
carried out a formal pain assessment using a standardized observational scale, a behavioural 
assessment or proxy report of pain  
QI DENOMINATOR 
Number of older persons with moderate or severe cognitive impairment  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following quality indicator and associated field study data: 
“Proportion of older persons with moderate or severe cognitive impairment where the ED provider 
carried out a formal pain assessment using a standardized observational scale, a behavioural 
assessment or proxy report of pain”  
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The panel discussed whether this QI is relevant for all older ED patients with cognitive impairment. 
Two new indicator were created (UQEMASS909A & UQEMASS909B). UQEMASS909A focuses on 
observational pain assessment in all persons with cognitive impairment and UQEMASS909B is 
concerning all methodologies for pain assessment in the cognitively impaired ED population.  
This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment. Moderate to severe cognitive impairment was scored 
using the OMCT (cut-off ≥ 11). 
The expert panel was in favour of this quality indicator however there is no variation across the sites. 
It is important to note the denominator contains a sub-set of the cognitively impaired population 
(those with moderate to severe cognitive impairment) which would be smaller in our research study 
given the increased difficulty getting consent.   
PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS209 3 2 67% 
  
What these data show 
 There were 2 patients triggering this QI, with no variation across sites. 
 There is no variation between the numbers triggered for the highest and lowest proportions  
 This quality indicator is not generalizable to all older persons with cognitive impairment as it focusses 
on those with moderate or severe cognitive impairment. 
 There is no potential for improvement in QI outcome across the hospitals. 
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Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS209 56 1 2% 
  
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 There was 1 patient triggering this QI, with no variation across sites. 
 There is no variation between the numbers triggered for the highest and lowest proportions  
 This quality indicator is not generalizable to all older persons with cognitive impairment as it focusses 
on those with moderate or severe cognitive impairment. 
 There is no potential for improvement in QI outcome across the hospitals. 
Additional prevalence sata: 
The prospective data indicated that there 15 older people who exhibited behavioural symptoms of 
pain during their ED stay. There were 81 older persons with moderate cognitive impairment (OMCT 
score  ≥ 11 -20) and 3 persons with severe cognitive impairment (OMCT score ≥21). 
MERGE OF DATA COLLECTION SHEETS 
COG24 STAGE OF COGNITIVE 
IMPAIRMENT? 
1 MILD COGNITIVE DECLINE  
2 MODERATE COGNITIVE DECLINE  
3 SEVERE COGNITIVE DECLINE 
4 NORMAL COGNITION 
5 NO DOCUMENTATION REGARDING SEVERITY OF COGNITIVE 
IMPAIRMENT BY THE ED PROVIDER 
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P2 TYPE OF INITIAL ASSESSMENT 
OF PAIN (FORMAL / INFORMAL) 
1 SELF-REPORT VIA NUMERIC RATING SCALE – SPECIFY TYPE 
2 SELF-REPORT VIA VISUAL ANALOGUE SCALE – SPECIFY 
3 SELF-REPORT VIA CATEGORICAL SCALE - SPECIFY 
4 OBSERVATIONAL PAIN TOOL - SPECIFY 
5 MULTI-DIMENSIONAL TOOL - SPECIFY 
6 OTHER - SPECIFY 
7 INFORMAL SCREEN FOR PAIN UNDERTAKEN - NO PAIN 
8 INFORMAL DESCRIPTOR OF PAIN - SPECIFY 
9 NO PAIN ASSESSMENT DOCUMENTED 
 SPECIFY: 
 
  
 
P39 
 
DID ED PROVIDERS DOCUMENT 
A BEHAVIOURAL ASSESSMENT 
OF PAIN AT ANY TIME? 
1 PAINAD (Pain Assessment in Advanced Dementia Scale) 
2 FLACC (Face, Legs, Activity, Cry, Consolability scale) 
3 BRS (Behavioural Rating Scale) 
4 INFORMAL BEHAVIOURAL ASSESSMENT 
5 NO APPARENT BEHAVIOURAL ASSESSMENT 
  6 OTHER, PLEASE SPECIFY 
 SPECIFY: 
 
  
P40 
 
WAS A PROXY OF THE PATIENT 
DOCUMENTED TO HAVE BEEN 
ASKED TO REPORT ON 
WHETHER THE PATIENT WAS 
EXPERIENCING PAIN? 
1 YES – PAIN PRESENT 
2 YES – PAIN ABSENT 
3 NO PROXY REPORT OF PAIN DOCUMENTED 
 
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
which was 
found by the 
ED provider 
Documented evidence of presence of impaired 
memory OR alertness, disorientation, deficits in 
executive functions (problem-solving, sequencing, 
multi-tasking, conceptualizing, abstract thinking), 
deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with 
verbal comprehension, impaired writing ability, 
naming objects), agnosia,  apraxia, delusions, 
hallucinations or evidence of (suggested) delirium, 
or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which 
score indicates ‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) 
≤23 
 Abbreviated Mental Test score (AMT) ≤7 
 Abbreviated Mental Test score4 (ATM4) ≤ 
3 
Kipps C.M., Hodges J.R. 
Cognitive assessment for 
clinicians, J Neurol Neurosurg 
Psychiatry 2005;76:i22-i30 
doi:10.1136/jnnp.2004.059758 
BC medical association 
guideline: “Cognitive 
Impairment in the Elderly – 
Recognition, Diagnosis and 
Management”. 2008 
Schnitker et al. 2013 
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 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT)≥11,  
 Rowland Universal Dementia Assessment 
Scale (RUDAS) ≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment 
(MoCA)≤25 
 The confusion Assessment Method 
(CAM)= patients exhibited features 1, 2a, 
and 2b from the CAM in addition to 
abnormalities in either feature 3 or 4. 
 Confusion Assessment Method for the ICU 
(CAM-ICU)= Positive (feature 1 and 2 and 
either 3 or 4 present) 
 Intensive Care Delirium Screening 
Checklist (ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
score indicates cognitive impairment 
 Other tool for cognitive assessment score 
indicates cognitive impairment 
OR  
a documented history of dementia. 
Pain 
assessment 
in people 
with 
moderate to 
severe 
cognitive 
impairment  
Documented evidence of a formal pain assessment 
using a standardized observational scale, a 
behavioural assessment or proxy report.  
 
EDQI DEFINITION 
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Group 
Assessment and Management 
Call Sign 
UQEMASS909A 
Indicator Label  
Assessing pain in cognitively impaired 
DESCRIPTION 
UQEMASS909A:   Proportion of older persons with cognitive impairment who were assessed 
for pain using an observational approach in the ED 
DEVELOPMENT ORIGINS 
The Emergency Department Expert Panel 
Created after the second expert panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
Created after the second expert panel 
QI NUMERATOR 
Number of older persons with cognitive impairment where the ED provider carried out an 
observational pain assessment 
QI DENOMINATOR 
Number of older persons with cognitive impairment  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed the following quality indicator and associated field study data: 
“Proportion of older persons with cognitive impairment who were assessed for pain using an 
observational approach” 
This QI was created following discussion regarding UQEMCOG209A as the panel considered relevant 
for all older persons with cognitive impairment (not only those with moderate to severe cognitive 
impairment) 
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This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment.  
PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS909 33 4 12% 
  
What these data show 
 There were 4 patients in 1 hospital triggering this QI, with no variation across sites. 
 There is no variation between the numbers triggered for the highest and lowest proportions  
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is no potential for improvement in QI outcome across the hospitals. 
 
Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS909 159 5 3% 
  
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 There were 5 patients triggering this QI, with no variation across sites. 
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 There is no variation between the numbers triggered for the highest and lowest proportions  
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is no potential for improvement in QI outcome across the hospitals. 
 
MERGE OF DATA COLLECTION SHEETS 
P2 TYPE OF INITIAL ASSESSMENT 
OF PAIN (FORMAL / INFORMAL) 
1 SELF-REPORT VIA NUMERIC RATING SCALE – SPECIFY TYPE 
2 SELF-REPORT VIA VISUAL ANALOGUE SCALE – SPECIFY 
3 SELF-REPORT VIA CATEGORICAL SCALE - SPECIFY 
4 OBSERVATIONAL PAIN TOOL - SPECIFY 
5 MULTI-DIMENSIONAL TOOL - SPECIFY 
6 OTHER - SPECIFY 
7 INFORMAL SCREEN FOR PAIN UNDERTAKEN - NO PAIN 
8 INFORMAL DESCRIPTOR OF PAIN - SPECIFY 
9 NO PAIN ASSESSMENT DOCUMENTED 
 SPECIFY: 
 
  
  
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
which was 
found by the 
ED provider 
Documented evidence of presence of impaired 
memory OR alertness, disorientation, deficits in 
executive functions (problem-solving, sequencing, 
multi-tasking, conceptualizing, abstract thinking), 
deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with 
verbal comprehension, impaired writing ability, 
naming objects), agnosia,  apraxia, delusions, 
hallucinations or evidence of (suggested) delirium, 
or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which 
score indicates ‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) 
≤23 
 Abbreviated Mental Test score (AMT) ≤7 
 Abbreviated Mental Test score4 (ATM4) ≤ 
3 
 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test 
Kipps C.M., Hodges J.R. 
Cognitive assessment for 
clinicians, J Neurol Neurosurg 
Psychiatry 2005;76:i22-i30 
doi:10.1136/jnnp.2004.059758 
BC medical association 
guideline: “Cognitive 
Impairment in the Elderly – 
Recognition, Diagnosis and 
Management”. 2008 
Schnitker et al. 2013 
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(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT)≥11,  
 Rowland Universal Dementia Assessment 
Scale (RUDAS) ≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment 
(MoCA)≤25 
 The confusion Assessment Method 
(CAM)= patients exhibited features 1, 2a, 
and 2b from the CAM in addition to 
abnormalities in either feature 3 or 4. 
 Confusion Assessment Method for the ICU 
(CAM-ICU)= Positive (feature 1 and 2 and 
either 3 or 4 present) 
 Intensive Care Delirium Screening 
Checklist (ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
score indicates cognitive impairment 
 Other tool for cognitive assessment score 
indicates cognitive impairment 
OR  
a documented history of dementia. 
Pain 
assessment 
in people 
with 
moderate to 
severe 
cognitive 
impairment  
Documented evidence of a formal pain assessment 
using a standardized observational scale, a 
behavioural assessment or proxy report.  
 
EDQI DEFINITION 
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Group 
Assessment and Management 
Call Sign 
UQEMASS909B 
Indicator Label  
Assessing pain in cognitively impaired 
DESCRIPTION 
UQEMASS909B:   Proportion of older persons with cognitive impairment who were assessed 
for pain in the ED 
DEVELOPMENT ORIGINS 
The Emergency Department Expert Panel 
Created after the second expert panel 
COLLECTION METHOD 
Retrospective (chart) Data Collection 
QI NUMERATOR 
Number of older persons with cognitive impairment where the ED provider carried out a pain 
assessment 
QI DENOMINATOR 
Number of older persons with cognitive impairment  
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel discussed if a QI concerning pain assessment in all older persons with cognitive 
impairment should be created (not scoring the type of pain assessment) as a first step.  During the 
second panel meeting this process QI (UQEMASS909B) was established. 
This indicator includes data collected retrospectively (by chart audit) and prospectively (by our 
research nurse) for each site. Historically process quality indicators are scored using chart audit. This 
data is reported here. Given the recognized poor documentation of presence of cognitive 
impairment (which reduced the denominator but may not reflect actual prevalence) we also scored 
this QI prospectively. Therefore 2 sets of data are presented: the first set (retrospective) shows 
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direct scoring from the chart; the second shows the scoring if there is a targeted approach to 
identifying people with cognitive impairment.  
The expert panel was in favour of this quality indicator because QI showed variation across the sites 
and opportunity for improvement  
PREVALENCE 
Retrospective data (chart audit) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS909 33 20 61% 
  
What these data show 
 The number of patients triggering the QI ranges from 1-5, with limited variation across sites. 
 There is limited variation between the numbers triggered for the highest and lowest proportions 
(Mean: 53%; Range: 0% - 83%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
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Prospective data (research nurse) 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMASS909 158 109  69% 
  
What these data show 
 Prospective data was used to score the number of patients with cognitive impairment. The chart audit 
was used to trigger the other variables. 
 The number of patients triggering the QI ranges from 0-28, with variation across sites. 
 There is variation between the numbers triggered for the highest and lowest proportions (Mean: 57%; 
Range: 0% - 87%) 
 This quality indicator is generalizable to all older persons in ED with cognitive impairment 
 There is potential for improvement in QI outcome across the hospitals. 
MERGE OF DATA COLLECTION SHEETS 
 
EDQI STUDY DEFINITIONS 
DATA 
ELEMENT 
DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
Documented evidence of presence of impaired 
memory OR alertness, disorientation, deficits in 
Kipps C.M., Hodges J.R. 
Cognitive assessment for 
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P2 TYPE OF INITIAL ASSESSMENT 
OF PAIN (FORMAL / INFORMAL) 
1 SELF-REPORT VIA NUMERIC RATING SCALE – SPECIFY TYPE 
2 SELF-REPORT VIA VISUAL ANALOGUE SCALE – SPECIFY 
3 SELF-REPORT VIA CATEGORICAL SCALE - SPECIFY 
4 OBSERVATIONAL PAIN TOOL - SPECIFY 
5 MULTI-DIMENSIONAL TOOL - SPECIFY 
6 OTHER - SPECIFY 
7 INFORMAL SCREEN FOR PAIN UNDERTAKEN - NO PAIN 
8 INFORMAL DESCRIPTOR OF PAIN - SPECIFY 
9 NO PAIN ASSESSMENT DOCUMENTED 
 SPECIFY: 
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which was 
found by the 
ED provider 
executive functions (problem-solving, sequencing, 
multi-tasking, conceptualizing, abstract thinking), 
deficits of language (difficulty finding words, loss of 
speech fluency, word substitutions, problem with 
verbal comprehension, impaired writing ability, 
naming objects), agnosia,  apraxia, delusions, 
hallucinations or evidence of (suggested) delirium, 
or dementia diagnosis (any type). 
OR 
Cognition screened by using a formal tool which 
score indicates ‘cognitive impairment’.  
 Mini Mental State Examination (MMSE) 
≤23 
 Abbreviated Mental Test score (AMT) ≤7 
 Abbreviated Mental Test score4 (ATM4) ≤ 
3 
 Mental Status Questionnaire (MSQ) ≤7,  
 The Quick Confusion Scale (QCS) ≤11,  
 Six Item Screener (SIS) ≤4,  
 Clock Drawing Test (CDT) ≤ 3 
 Orientation Memory Concentration Test 
(OMCT) = Short Blessed Test = Six-Item 
Cognitive Impairment Test (6CIT)≥11,  
 Rowland Universal Dementia Assessment 
Scale (RUDAS) ≤22,  
 Mental Test Score (MTS) ≤6 
 Mini-cog ≤2 IF Clock Drawing Test is ≤3 
 CPS2 ≥2 
 Memory Impairment Screen (MIS)≤4 
 The Montreal Cognitive Assessment 
(MoCA)≤25 
 The confusion Assessment Method 
(CAM)= patients exhibited features 1, 2a, 
and 2b from the CAM in addition to 
abnormalities in either feature 3 or 4. 
 Confusion Assessment Method for the ICU 
(CAM-ICU)= Positive (feature 1 and 2 and 
either 3 or 4 present) 
 Intensive Care Delirium Screening 
Checklist (ICDSC) ≥5 
 Cognitive Test for delirium (CTD) ≤18 
 NEECHAM Confusion Scale ≤19 = YES 
 Delirium Symptom Interview (DSI) ≥3 
 The delirium Observation Screening scale 
(DOS), 
 Site specific tool for cognitive assessment 
score indicates cognitive impairment 
 Other tool for cognitive assessment score 
clinicians, J Neurol Neurosurg 
Psychiatry 2005;76:i22-i30 
doi:10.1136/jnnp.2004.059758 
BC medical association 
guideline: “Cognitive 
Impairment in the Elderly – 
Recognition, Diagnosis and 
Management”. 2008 
Schnitker et al. 2013 
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indicates cognitive impairment 
OR  
a documented history of dementia. 
Pain 
assessment 
in people 
with 
moderate to 
severe 
cognitive 
impairment  
Documented evidence of a formal pain assessment 
using a standardized observational scale, a 
behavioural assessment or proxy report.  
 
EDQI DEFINITION 
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COGNITIVE IMPAIRMENT 
Group 
Cognition 
Call Sign 
UQEMCOG221 
Indicator Label  
ED length of stay 
DESCRIPTION 
UQEMCOG221:  The proportion of older persons with cognitive impairment with a length of stay 
greater than eight hours  
DEVELOPMENT ORIGINS 
Emergency Care Expert Panel 
NUMERATOR 
The numbers of older persons with cognitive impairment with an ED length of stay greater than 
eight hours 
DENOMINATOR 
The number of older persons with cognitive impairment 
EXPERT PANEL SUMMARY (NOVEMBER 2013) 
The panel considered the following quality indicator: 
“The proportion of older persons with cognitive impairment with a length of stay greater than eight 
hours” 
The filed study data shows that 26% of the older persons with cognitive impairment stayed in ED 
longer than 8 hours.  
The panel was in favour of this QI. No changes were suggested.    
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PREVALENCE 
 DENOMINATOR NUMERATOR % TRIGGERED 
UQEMCOG221 217 56 26% 
  
MERGE OF DATA COLLECTION SHEETS  
ED1 DATE OF ED ARRIVAL DD/MM/YEAR 
ED2 TIME OF ED ARRIVAL HH:MM 
ED3 DATE OF ED PHYSICAL 
DEPARTURE 
DD/MM/YEAR 
ED4 TIME OF ED PHYSICAL 
DEPARTURE 
HH:MM 
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EDQI STUDY DEFINITIONS 
DATA ELEMENT DEFINITION DEFINITION SOURCE 
Cognitive 
impairment 
An older patient presented to the 
emergency department who has one 
positively triggered cognition screener. 
Used screening tools include OMCT, SIS 
and RUDAS. 
EDQI DEFINITION 
ED arrival date 
and time 
The date on which the patient presents 
for the delivery of an ED service 
 
National health data dictionary, 
METeOR identifier: 471886  
 
ED arrival time 
The time at which the patient presents 
for delivery of service to the ED, namely, 
the earliest time of being registered 
clerically or triaged 
National health data dictionary, 
METeOR identifier: 270080 
ED physical 
departure date 
The date on which a patient departs an 
ED after a stay; if the patient is admitted 
to this hospital then record the date the 
patient leaves the ED to go to the 
admitted patient facility; if the service 
episode is completed without the patient 
being admitted then record the date the 
patient’s ED non-admitted clinical care 
ended 
National health data dictionary, 
METeOR identifier: 474436 
 
ED physical 
departure time 
 
Time at which a patient departs an ED 
afer a stay 
 
National health data dictionary, 
METeOR identifier: 474438 
 
ED length of stay The time encompassing the period 
between when a patient presents at an 
ED and when that person is recorded as 
having physically departed the ED 
Derived from definition of 
Emergency department stay, 
National health data dictionary, 
METeOR identifier: 472757 
 
 
 380 
 
Appendix I  
  
NAME:  
UQEMCOG201
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG211
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG901
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG218
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG918
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG912
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG204
VOTING ROUND 1 - PROCESS COGNITION EXTERNAL
Proportion of older persons where the ED provider carried out a cognitive 
assessment (such as an indication of alertness and orientation or an indication 
of abnormal or intact cognitive status) or documented why a cognitive 
assessment did not occur
Proportion of older persons with an ED episode end status of discharged who 
received cognitive screening in the ED
Proportion of older persons who received cognitive screening in the ED
The proportion of older persons where the ED provider carried out delirium 
prevention strategies 
Proportion of older persons who were assessed for the risk of delirium
Proportion of older persons where the ED provider screened for delirium
Proportion of older persons with cognitive impairment identified as a change 
from baseline and an ED end episode status of discharged, where the ED 
provider documented the following; Support in the home environment to 
manage the patient’s care; A plan for medical follow-up
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG205
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG906
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG202
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG207
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG213
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG212
Include as an indicator 1 2 3 4 5 6 7 8 9
Proportion of older persons identified by the ED provider as having cognitive 
impairment that was unchanged from baseline and an ED service episode end 
status of discharged, where the ED provider documented whether there has 
been previous recognition or diagnosis of an abnormal mental status by 
another health care provider (or documented an unsuccessful attempt to 
determine this)
Proportion of older persons with cognitive impairment where the ED provider 
screened for delirium
Proportion of older persons with previously unrecognized cognitive 
impairment, which was not delirium, and an ED end status of discharged where 
the ED provider documented a referral for evaluation of the impaired cognition
Proportion of older persons found to have cognitive impairment where the ED 
provider documents whether there has been an acute change in pre-morbid 
cognitive status
Proportion of older persons who have a suspected or definite diagnosis of 
delirium, where the ED provider documented an attempt to attribute the 
altered mental state to a potential aetiology
Proportion of older persons with a suspected or definite diagnosis of delirium, 
where the ED provider undertakes an organic screen to identify precipitant/s
UQEMCOG208B
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG209
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG219
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG214
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG215B
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG215A
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMAS209A
The proportion of older persons with cognitive impairment who were physically 
restraints during their ED episode of care 
Proportion of older persons with cognitive impairment where the ED provider 
obtained collateral history
Proportion of older persons with cognitive impairment where the ED provider 
ensured those close to the patient were notified 
Proportion of older persons with cognitive impairment where the ED provider 
involved the patient’s nominated or legally authorized decision-maker in the 
care plan
Proportion of older persons with cognitive impairment and behavioural 
symptoms where the ED provider where the ED provider documents the 
behaviour to a potential aetiology 
Proportion of older persons with dementia who were physically restrained in 
ED, where the ED provider documented and communicated to the patient, 
caregiver or guardian, the target behavioural disturbance and safety concern 
justifying the use of restraints
Proportion of older persons with moderate or severe cognitive impairment 
where the ED provider carried out a formal pain assessment using a 
standardized observational scale, a behavioural assessment or proxy report of 
pain 
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMAS909A
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMAS909B
Include as an indicator 1 2 3 4 5 6 7 8 9
UQEMCOG221
 
Include as an indicator 1 2 3 4 5 6 7 8 9
 The proportion of older persons with cognitive impairment with a length of 
stay greater than eight hours  
Proportion of older persons with cognitive impairment who were assessed for 
pain in the ED
Proportion of older persons with cognitive impairment who were assessed for 
pain using an observational approach in the ED
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